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METHOD OF IDENTIFYING AND QUANTIFYING 
SPECIFIC FUNGI AND BACTERIA 

Crcss-refer9nc9_t o Related Applications 

The present application is a continuation in part cf 
Serial No. 09/290,990, filed April 14, 1999, whicn clams 
priority from provisional application Serial No. 60/081,772, 
filed April 15, 193E, the entire contents of both of which are 
hereby incorporated by reference. 
F ield of the Invention 

The present invention relates to a method cf 
identifying and quantifying specific fungi and bacteria using 
specific DMA sequences , as described and taught herein. These 
sequences can be used with real time detection of ?CR products 
with a fluorogenic probe system or other molecular probes like 
hybrid! zation . 
Background of the Invention 

Fungi and bacteria are the source of or contribute 
to many health problems including infections, gastroenteritis, 
ulcers, asthma, allergies and sinusitis. The rapid 
identification of the microorganisms is critical for diagnosis 
and treatment. In addition, detecting and/ or quantifying 
these microorganisms in the environment may help to prevent 
adverse health effects. 
Limitations of Current Technology 

In order to determine the risk fungi and bacteria 

oose 1 1 hum ar he a" : ■ -' r ~ ~ - - — --- - r ■- -•■ 

bacteria are present and in what numbers. Fungi and bacteria 
can be ingested, inhaled, or might enter the body through 
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abrasions or punctures. It is :^pcrran: tc identify these 
microorganisms as specifically ana as rapidly as possible. 
Some species of a particular genus are harmless whereas others 
of the same genus may cause significant health effects. So 
without knowing precisely what microorganisms are present and 
in what numbers, it is impossible to evaluate the potential 
for negative health effects or the establishment of a risk 
assessment . 

In the past, the detection and quantitative measurement 
of fungi and bacteria in samples has been performed either by 
direct microscopic examination of the collected cells or by 
growing cells on a suitable medium and identification and 
enumeration of the resultant colonies. The first method is 
highly labor intensive and is subject to potential errors in 
the recognition and positive identification. The second 
method is both time consuming and subject to significant 
quantitative inaccuracy. Both methods require extensive 
experience en the part of the analyst. 

Some molecular approaches, such as the conventional 
polymerase chair: react: on (PCR- procedure, are sub ject tc 

This procedure is also relatively slew and requires expertise 
in molecular biology. 
Summary of the Invention 
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It is an cb j ecc of -he present invention to provide 
a simple, reliable method for detecting and quantifying some 
fungi and bacteria by using one nucleotide sequences specific 
to each species or group of species of funci and bacteria, as 
described herein. 

According :o one preseno invention, fungi and 
bacteria can be identified and quantified by using a 
nucleotide sequence specific co the particular species or, in 
the case of seme fungi, group of species. Many methods 
including using real time, probe-based detection of 
polymerase chain reaction (FCR) products (e.g. TaqMan™ system) 
or coher methods of detection and quantification including 
hybridization or conventional FCR could be used with these 
sequences . 
THEORY 

Each microorganism is unique because of the sequence 
of some of the nucleotides in its DNA. However, there are 
many sequences which are common to more than one organism. 
There is thus a hierarchy or classification into which all 
microorganisms can be arranged. The "species" are typically 
the finest level of distinction that is recognized for 
separation of different members of a given genus. In the 
past, species were separated on the basis of morphological or 
biochemical differences. In order to identify or separate 
c_ i-i-ut spu-C_.es on me ras_. - 01 _ m sequence, one fines 

sequences that are unique to a given species but at the same 
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time corrir.cn to all isolates of a given species. 

For this invention the internal transcribed spacer 
(ITS) regions of nuclear ribosomal DMA ( rDMA) of the different 
fungi were used. For the bacteria, the sequences of unique 
enzymes were chosen. 

To apply this invention, a number of possible 
deoection methods are possible. For example, the TaqMan™, 3 T - 
5 T exenuciease assay signals the formation of PCR amplicons by 
a process involving the nucleolytic degradation of a double- 
labeled fluorogenic probe that hybridizes to the target 
template at a site between the twe primer recognition 
sequences (cf. U.S. Patent 5,876,930). The model 7700 
automates the detection and quantitative measurement of these 
signals, which are stoichicmetrically related to the 
quantities of amplicons produced, during each cycle of 
amplification. In addition to providing substantial reductions 
in the time and labor requirements for PCE analyses, this 
technology permits simplified and potentially highly accurate 
quantification of target sequences in the reactions. 

There z. r e ado: ticna . systems and other molecular 

What is common to all of tnese technologies is the need for 
the identification cf specific sequences that are unique to 
the targeted croanism but common to all members of the 
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of ihe sequences in the i dentil icaticn ana quant i fi ~aticn of 
specific fungi and bacteria. 
Brief Description of the Drawings 

Figure i illustrates the sensitivity of one assay of 
the present invention. 

Figure 2 shows one actual vs. the expected amounts 
of conidia detected. 

Figure 3 shows TaqMan Threshold Responses from ten- 
fold dilutions of a single DNA extract. 

Figure 4 shows H. pylori counts per assay plotted 
against cycle threshold values. 
Detailed Description of the Invention 
DNA extraction 

Genomic DNA is extracted using standard methods, 
e.g., the glass bead milling and glass milk adsorption method 
or any similar procedure of extracting genomic DNA. 

Reactions are prepared in 0.5 ml thin-walled, 
optical grade ?CR tubes (?E Applied Biosystems, Foster City 
CA) by addition of the following components: 12.5 ul of TaqMan 
Universal Master Mix (a 2X- concentrated, proprietary mixture 
of AmpliTaq Geld™ DNA polymerase, AmpErase^ UNG, dNTFs wioh 
UTP, passive reference dye and opcimized buffer components, PE 
Applied Biosystems, Foster City CA) ; 2.5 ul of a mixture of 
forward and reverse primers (10 hM each); 2.5 ul of 400 nM 
-aq^ar. cr o-oe ; . i ci ^ iuc, m^ do vine se-um alDUium, iracLion 
V (Sigma Chemical, St. Louis, MO) and 5 yil of DNA template. 
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For each targeted fungus or bacterium, the 
appropriate forward primer, reverse primer and probe (Table 1) 
are to be obtained. The probe is labeled with an appropriate 
set of dyes or other markers for the particular system of 
measurement being used. 

For each target species or group of species, a 
calibrator sample with a known number of conidia is used as a 
standard. To ensure that the sample matrix does not affect 
the PCR reaction and, thus the quantitative results, an 
internal standard is used. Addition of these conidia or cells 
to both the test and calibrator samples normalize the target 
species or group for potential sample to sample variability in 
DMA extraction efficiencies. 

Table 1. List of Fungal Primers and Probes 



Absidia coerulea/glauca 

Forward Primer ICS 92 F : 5 ' -CACCGCCCGTCGCTAC (SEQ ID NO: I) 

Reverse Primer AcoerRl : 5 ' -TCTAGTTTGCCATAGTTCTCTTCCAG (SEQ ID 
NO : 2 ) 

(SbQ ID NO: 3) 



Absxdia corymbifera 
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Acremcnium stnctum 

Forward Primer AstrcFI: 5 ' - C AA Z C CAT T G T GAAC T TAG CAAAC ( SEQ 

ID NO: 7) 

Reverse Primer AstrcRl: 5 ' -CGCCCCTCAGAGAAATACGATT (SEQ ID 

NO: 9) 



Probe AstrcFI: 5' -TZAGZGZGZGGZGGCZTC (SEQ ID 

NO : 3 ) 



Alternaria alternata 

Forward Frimer AaltrFl : 5 r -GGCGGGCTGGAACCTC (SEQ ID NO: 10) 

.Reverse Frimer AltrRl-1: 5 f - G C AA r T AC AAAA 2 G T T TAT GTTTGTCGTA ( SEQ 
ID NO: II ) 

Reverse Frimer AaltrRl-2: 5 1 -TGCAATTACTAAAGGTTTATGTTTGTCGTA. 
(SEQ II NO: 12) 

Probe AaltrPl : 5 1 - T T AC AGC C T T G C T GAAT TAT T C AC CCTTGTCTTT 

(SEQ ID NO: 13) 



Apcphysomyces elegans and Saksenea vasiformis 

Forward Frimer MS 92 F : 5 1 -CACCGCCCGTCGCTAJ2 (SEQ ID NO : 14} 

Reverse Frimer AelegRl: 5 T -GACTCGA-JTGAGTTCTCGCTTC (SEQ ID 

NO : 1 5 ) 

Probe AelcgFl : 5 1 - T G G C CAAGAC C AGAAT AT GGGRT TGC 

iSEQ ID NO: 15} 



Aspergillus flavus/oryzae 

Forward Frimer AflavFl: 5 T - C GAG T G TAG G G T T C C TAG C GA (SEQ ID 
NO : 1 7 ; 
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Aspergillus fumigatus / Neosartorya fischeri 

Forward Primer Af umiFl : 5 1 -GGGCGGGG7TTGGAC (SEQ ID NC : 2 0 j 

Reverse Primer Af umiRl : 5 1 -CCGTTGTTGAAAGTTTTAACTGATTAC 

(SEQ ID N0:21) 

Probe Af umiPl : 5 T -CCCGCC GAAGACC C C AAC AT G ( SEQ ID 

NO: 22) 

Aspergillus niger/f oetidus/phoenicus 

Forward Primer AnigrFl : 5 1 -GCCGGAGACCCCAACAC-3 ' (SEQ ID NO: 22) 

Reverse Primer AnigrRl : 5 1 - T G T T GAAAG T T T TAAC T GAT T G CAT T - 3 ' (SEQ 
ID NO: 24) 

Probe AnigrPl : 5 1 -AATCAACTCAGACTGCACGCTTTCAGACAG ( SEQ 

ID NO: 25) 

Aspergillus nomius 

Forward Primer AflavFl : 5 1 -CGAGTGTAGGGTTCCTAGCGA-3 ? (SEQ ID 
NO: 26) 

Reverse Primer AnomiRl : 5 1 -CCGGCGGCCTTGC-3 ' (SEQ ID NO:27) 

Probe Af lavPl : 5 1 -TCCCACCCGTGTTTACTGTACCTTAGTTGCT 

(SEQ ID NO: 28) 

Aspergillus ochraceus / cs tianus/ auneomus 

ID NO: 29; 

Reverse Primer ArchrRl: 5 f -CCGGCGAGCGCTGTG-3 ? (SEQ ID 

NO: 3C) 

Probe 7L-:chrPI: 5 ' -ACCTTGTTSCT7CGGCGAGCCC ( SEQ ID 
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Reverse Primer AparaR3: 5 T -GCCCGGG3CTGACG [SEQ 3D KG: 3 2) 

Probe AflavFl : 5 1 -TCCCACCC 3TGTTTACTGTACCTTAGTTGCT 

(SEQ ID NO: 3 4 '= 



Aspergillus restrxctus/caesillus/conicus 

Forward Primer Are? z F2 : 5 1 -CGG3CCCGCCTTCA/T-3 T (SEQ IB 

110:3 5) 

Reverse Primer ArestRl: 5 1 -GTTGTTGAAAGTTTTAACGATTTTTCT 

'..SEQ IE; MO: 36) 

Probe AreftFl: 5 1 -CCC-3C 3GGAGACTCGAACATTG (SEQ ID 

NO: 37) 



Aspergillus sydowii 

Forward Primer AsyccFl: 5 1 -GAA.CCTCCCACCCGTGAA (SEQ ID 

1 10 : 3 S ) 

.Reverse Primer versRl : 5 ' - C CAT T G T TGAAAG T T T T GAC T GAT T T T A 

( SEQ ID NO: 39) 

Probe vers Pi : 5 T -AGACTGCATCACTCTCAGGCATGAAGTTCAG 

i SEQ ID NO: 40) 



Aspergillus tamarii 

Forward Primer AflavFl : 3 ' -CGAGT 3TAG3GTTCCTAGCGA (SEQ ID 
NO : 4 1 ) 

.Reverse Primer AtanaRl : 3 1 -CCCGGCGGCCTIAA (SEQ ID NO: 42) 

Probe AflavFl : 3 '-TOO C AC C C 3 T 3 1 T TAG T G TAG C T TAG T T G C T 

(SEQ ID NO: 43- 

Aspergillus terreus 

Forward Primer AterrFl: E T -TTACCGAGTGCGGGTCTTTA (SEQ ID 

NO : 4 4 ) 



Probe AterrFl : 5 1 - AAC C T C C C AC C C G T GAC TAT T G TAG C T T G 

i SEQ ID NO : 4 6) 
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Aspergillus ustus 



orward Primer 



Austs j 
NO': 4?; 
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T -GATGATIAOGGAGTGGAGGTCT (SEQ ID 



Reverse Primer 



AustsRl: 5 1 -GCCGAAGCAACGTTGGTC (SEQ ID 
NO : 4 8 ) 



Probe 



AustsPl: 5 r -CCCCCGGGCAGGCCTAACC (SEQ ID 
NO: 4 9) 



Aspergillus versicolor 



Reverse Primer 



5' GGGGGGG GAGGCGT ( SEQ ID NO: 50) 



versF.l : 5 ' -CCATTGTT 3AAAGTT T TGACTGATTTTA 
{ SEQ ID NO: 51) 



Probe 



v e r s P 1 : 5 ' -AGAC T G GAT GAG TGT GAG G GAT GAAG T T C AG 
(SEQ ID NO: 52) 



Chaetomium globosum 



Forward Primer 



CglchFl : 5 1 - C G G GAG G C G C T G AAAAG (SEQ ID 
NO : 5 3 ) 



.Reverse Primer 
Probe 



CglobRl : E ' -CGCGGCGCGACCA (SEQ ID NO: 54 ) 

OglcbPl : 5 1 - AG AT G T AT G G TAG TAG GGTCGGTGC G AC AG 
\ SEQ ID NO: 55) 



Cl adospori um ciadcsporicides 

Type I 



:rwarc rrimer 



CcladlFl : 
ID NO: 56 ; 



-GAT T AC.AAG TGACCCCGGTC T AAC ( SEQ 
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T ype 2 



jrward Primer CcIadlFl: z r - TACAAGTGACCCCGGGTAGG ( SEQ ID 

H 3 : 5 9) 



Fevers e Primer CcladRl : 5 ' -GOOGGGAGGGAAGAGAG (SEQ ID 

NO: 60 ) 

Probe 3::ladI ; I : 5 1 - 3CGGGA.TGTTCATAACCCTTTGTTGTCC 

• SEQ ID NO: 61) 



Cladosporium herbarum 

Forward Primer Cherbrl : 5 1 -AAGAACGCCCGGGCTT (SEQ ID NO: 62) 

Pleverse Primer CherbRl : 5 ' -CGCAAGAGTT7GAAGTGTCCAC (SEQ ID 
NO: 63i 

Probe CherbPl : S 1 - C T GG T TAT T 1 3 AT AAC CCTTTGTTGTCC GAG T C T G 

[SEQ ID NO: 64) 



CI adospcrium sphaerospermum 

Forward Primer GsphaFI: 5 1 -AGGGGGTG3GTGTTTGG (SEQ ID 

HO: 65; 

P\everse Primer GiphaRl : 5 1 -GGGGTTGTTTTACGGCGTG (SEQ ID 

HO: 66) 



r rol:e C=pha?! 

NO : 6 7 1 



OASCCTTTAGCGA (SEQ id 



Conidicbolus corona tus/incongruus 

Forward Primer NSS2F: 5 ' - CAGGGGCGGTGGGTAG (SEQ ID NO: 68) 

F.everse Primer Ccr.iRl : 5 T -TGACCAAGTTTGACCAATTTGTCTA (SEQ ID 
NO : 6 9 ; 

[ SEQ IE NO : 1 0 } 



Cunninghameila elegans 
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Forward Primer NS 92 F : 5 T -CACCGCCCGTCGCTAC (SEQ ID NO : 7 2 ) 

Reverse Primer CunRl : 5 ' -AATC7AGTTTGCCATAGTTCTCCTCA ( SEQ 

ID NO: 72) 

Probe CunPl : 5 r - T G AAT G G T CAT AG T GAG CAT G T G G GAT C T T T 

(SEQ ID NO: 73) 



Emericella nidulans/rugulosa/quadrilineata 

Forward Primer AversFl : 5 ' -GAACCTCCCACCCGTGAC (SEQ ID 

NO : 7 4 ) 

Reverse Primer AniduRl : 5 1 - CAT TGTT GAAAG T T T T GAG T GAT T T GT 

(SEQ ID NO: 75 l 

Probe versPl : 5 1 - AGAC T G C A T C AC T C T C AG G C A T GAAG T T C AG 

! SEQ ID NO: 76) 



Eurotium amstelodami/ chevalieri/herbariorum/rubrum/repens 

Forward Primer EamstFl: 5 1 -GTGGCGGCACCATGTCT (SEQ ID 

NO: 77) 

Reverse Primer Earns tRl: 5 ! - CTGGTT AAAAAG AT T G G T T G C G A (SEQ 

ID NO: 73) 

Probe EamstFl: 5 T -CAGCTGGACC IACGGGAGCGGG (SEQ ID 

NO: 79) 



Epicoccum nigrum 

Forward Primer EnicrrEl: 5 1 -TTGTA2A.CTTZ 2GT 1 1'GSTA.CCTCT"^ (SEQ 
I .' ? : c ■ 

NO : 6 1 i 

Probe EnigrPl : 5 1 - CA T G T C 7 T T T G A G TAG CTTCGTTT C C TCGGC 

i SEQ ID NO: 32) 
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reverse Primer GecRl : 5 ? - T 7 GAT T CGAAA7 T T TAGAAGAGCAAA (SEQ 

:d nc : s 4 ; 

^-obe GrOPI : 5 1 -CAATTC IAAGAGAGAAACAACG STCAAACAAG 

■SEQ ID NO: 85; 



Geo trx chum candidum 

Forivard Primer NS9IF: 5 1 -CACCGCCCGTCGCTAC (SEQ ID NO: 86) 

Reverse Primer GcarviRI : 5 ' -AGAAAAGTIGCCCT STCCAGTT (SEQ ID 

Nj:>7) 

P-rcie Gecl-i : 5 ■ - T CAAT C C G GAAGC C T C AC T AAGCCAT 1 (SEC 

II 1 NO : £ E : 

Geo tri chum Jclebahnii 

Forward Primer NS9.IF: 5 1 -CACCGCCCGTCGCTAC (SEQ ID NO: 69) 

.Reverse Primer GklchRI: 5 1 -AAAAGTIGCCCTCTCCTGC (SEQ ID 

no ::-■:■) 



Probe GeoF 2 : 5 1 - T CAAT C C G GAAG GOT C AC TAAG C CAT T ( SEQ 

ID NO: 91 ) 



Memnoniella echinata 

Fc r wa rd Primer 3 1 a e F 4 5 1 -TCC C AAA 2 C C T TAT G T GAAC C ( SEC 

ID NO:92; 

Pererse Primer H-eirP.l : 5 ' - T G T T TAT AC C AC T C AG AC GAT AC T C AAG T 

'.SEQ IB NO: 93 ) 

Probe HemFl : 5 ' -GTGGGGGGGGGAGTCAGGG (SEQ ID 

NI : :-4) 



Mortierella polycephala/wolf li 

Forward Primer NS9IF: 5 * -CACCGCCCGTCGCTAC ( SEQ ID NO: 95) 



~ cbe Mor-Pl : 5 1 -CTTAGTGAGGGTTTGGGADTGGATCTAGGCA 

( SEQ ID NC : 97 ) 
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Mucor mucedo 

Forward Primer MS 92 F : 5 ' -CACCGCCCGTCGCTAC (£EQ ID NO: 96) 

Reverse Primer MmuceF.l : 5 1 -CTAAATAATCTAGTTTGCCATAGTTTTCG (SEQ 
ID NO: 99) 

Probe MucFI : 5 ' - C C GAT T GAATGG T TAT AG T GAG CAT AT GGG AT C 

(SEQ ID NO: 100) 

Mucor 

ainphibi or urn / circincll oido s /hcimal is/ i ndi cu s / mucedo / r occmosus / 
ramosi ssimus and Rhizopus 

azygosporus /homo thai icus /mi crosporus/oligosporus/oryzae 

Forward Primer NS92F: 5 1 -CACCGCCCGTCGCTAC (SEQ ID NO: 101) 

Reverse Primer MucRl-1: 5 T -CCTAGTTTGCCATAGTTCTCAGCAG (SEQ ID 
NO: 1 02; 

Probe MucPl : 5 1 - C C GAT T G AAT G G T TAT AG T GAG CAT AT G G GAT C 

(SEQ ID N0:103) 



Myrothecium verrucana/roridum 

Forward Primer MyroFl : 5 1 -AGTTTACAAACTCCCAAACCCTTT (SEQ 

ID NC : 104) 

Reverse Primer HyroF.l : 5 ' -GTGTCACTCAGAGGAGAAAACCA (SEQ ID 

NO: 105) 

irche MyroEl: r 1 -CG ICTGGTTCCGGGC Z Z (SEQ ID 

NO : 1 : c , 



Paecilomyces lil acinus 

Forward Primer PlilaFl: 5 1 -CCCACTGTGAACCTTACCTCAG (SEQ ID 

NO: 107; 
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Paecilomyces varictii 



tcrwara Primer PvariFl: 5 1 -CCCGCCGTGGTTCAC (SEQ ID 

NO: 110) 

Forward Primer PvariFZ: 5 ' -CGAAGACCCCTGGAACG (SEQ ID 

I--' . J. _ ) 

Reverse Primer PvariRl: 5 1 -GTTGTTGAAAGTTTTAATTGATTGATTGT 

iSEQ ID NO: 112 } 



Penicillium 



PvariFl: 5 ' -CTCAGACGGCAACCTTCCAGGCA (SEQ 
II: NO: 113) 



aurantiogriseum/polonicum/viridicatum/freii/verrucosum* / 
hirsutum 



r orward Primer 



-auraFl : 5 1 -CGGGCCCGCCTTTAC (SEQ ID NO: 114 1 



Reverse Primer PauraRl-1: 5 1 - 

GAAAGT T T TAAATAAT T TAT AT T TTCAC T CAGAG T T (SED 
ID 110:115) 

Probe PenP2: 5 ' -CGCGCCCGCCGAAGACA (SEQ ID NO: 116) 

Penicillium aurantiogriseuiri/pclonic^am/viridicatum/freii 

Forward Primer PauraF2 : 5 1 -ACCGAGTGAGGGCCCTT (SEQ ID 

NO : 1 1 7 ) 

Reverse Primer PauraRb: 5 1 -CCCGGCGGCCAGTA (SEQ ID NO: 118) 

Probe FenP3 : 5 ' -TCCAACCTCCCACCCGTGTTTATTT (SEQ 

T r. mq : 1 1 Q ) 

Penicillium brevr compactum*/alberechii 



Ft revFI : 5 T -CCTT GTTGCTTCGGCGA ( SEQ ID 
XI : 12C; 



severs e Primer ?t re vR2 : 5 r - T C AG AC T AC A AT C T T C AG AC AG AG T T C T AA 

(SEQ ID NO: 121) 

- r^revPi: c ' -CC.GCCTTTTGGCTGCCGGG ;SEQ ID 

NO: 122) 
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Penici Ilium 

chrysogenuin/ griseof ulvum/ glandicola/ coprophilum/ expansum 
and Eupeni cillium crustaceum/egyptiacum 

Forwaro Primer PrhryFl: 5 1 -CGGGCCCGCCTTAAC (SEQ ID 

NO : I 1 3 ) 

Reverse Primer PchryRl-1: 5 T - 

G AAAG T T T T AAAT AAT T TAT AT T T T C AC T C AG AG T A (SEQ 
ID NO: 124) 

Reverse Primer PchryR2-l : 5 1 - 

GAAAG T T T T AAAT AAT T TAT AT T T T C AC T C AG AC C A (SEQ 
ID NO: 125) 

Probe FenK: : b ' -CGDGCCCGCCGAAGACA (SEQ ID 

NO: 126) 



Peni cillium ci trinum/sar toryi/wes tlingi 

Forward Primer PcitrFl : 5 1 -CCGTGTTGCCCGAACCTA (SEQ ID NO:127) 

Reverse Primer PcitrRl: 5 ' - T T G T T GAAAG T T T T AAC T AAT T T C G T TAT AG 
(SEQ ID NO: 12 8) 

Probe PcitrP2: 5 1 -CCCCTGAACGCTGTCTGAAGTTGCA (SEQ ID 

NO: 129) 



Penicillium corylophilum 



Forward Primer 



FroryFl: 5 ' -GTCCAACCTCCCACCCA (SEQ ID 
NO : 1 2 0 ) 
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Pevcrse Primer PdecuPS: 5 1 -AAAAGATTGATGTGTTCGGCAG (SEQ ID 

NO : 1 3 4 ; 

Frcbe Fcecu?2: 5 ' -CGCCGGCCGGACCTACAGAG ( SEQ II 

NC : ::-5) 



Fenicillium echinulatum/soli tum/carnGmbertii/commune/crustosurn 

Forward Primer PchryFl : 5 1 -CGGGCCC 3CCTTAAZ (3Ej ID NO: 13c; 

Reverse Primer PauraRl-1: 5 ! - 

GAAAG T T T T AAAT AAT T TAT AT T T T G AG T C A' IAG T T (SEQ 

id i;c: 137 :■ 

-Prcx-e Penll: E 1 -CGCGCCCGCCGAAGACA (SEQ ID NO : 13 3 ; 

Penici Ilium expansum/ coprophi lum 

Forward Primer PanraFD : 5 ' -AGCGAGTGAGGGGGCTT (SEQ ID 

NO: 139) 

Reverse Primer PchryR6: 5 T -CCCGGCGGC GAGTT (SEQ ID NO: 14 0) 

Probe PenPZ- : 5 f -TCCAACCTCCCACCCGTGTTTATTT (SEQ 

ID NO: 141 ) 

Penici Ilium f el lutan urn/ char lesii 

Forward Fri^err PfellFl: 5 T -AACCT crCACCCGTGTATACTTA (SEQ 

ID NO: 142) 

Reverse Primer PfellF.l: 5 1 -CTTATCGCTCAGACTGCAAGGTA (SEQ 

ID NO: 143) 

Probe PfeilPl: CG2?PGCCZoCZPGZP (SEQ ID NO : 14 4) 

Fenicillium j anthinellum/raperi 

Forward Primer FjantF2: 5 ! - C 0 0 AC Z 0 G C 3 T 7 TAT CAT AC C T A (SEQ 

ID NO: 145) 

reverse Primer P j antF.2 : 5 ' -TTGAAAGTTTTAACTGATTTAGCTAATCG 

■' c Z "~ IT >7Q : 2 4 r 



PjantF2 : 3 ' - T GG AAT C T T GAG AC AG C G T T GAG 3 G (SEQ 
ID NO: 14 7} 
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Fenicillium madr i ti /gladiol i 

Forward Primer PauraFl : 5 ' -CGGGCCCGCCTTTAC (SEQ ID NO: 148) 

Reverse Primer PchryRl-1: 5'- 

GAAAG T T T TAAATAAT T TAT AT T T T CAC T C AG AG T A (SEQ 
ID NO: 14 9) 

.Reverse Primer PchryR2-l: 5 1 - 

GAAAG T T T TAAATAAT T TAT AT T T T CAC T C AG AC C A (SEQ 
ID NO: 150) 

Probe PenP2 : 5 ' -CGCGCCCGCCGAAGACA (SEQ ID NO : 151 ) 

Pern ci 1 1 ium oxal i cum 

Forward Primer PoxalFl : 5 T -GGGCCCGCCTCACG (SEQ ID NO: 152) 

Reverse Primer PoxalRl : 5 1 - G T T G T T G AAAG T T T T AAC T GAT T TAG T C AAG T A 
(SEQ ID NO: 153) 

Prc're FoxalPl : 5 ' -ACAAGAGTTCG7TTGTGTGTCTTCGGCG (SEQ 

ID NO: 154) 

Penicillium roquef ortii 

Forward Primer PchryFl : 5 ' -CGGGCCCGCCTTAAC (SEQ ID NO: 155) 

Reverse Primer FrcquR2: 5 T -TTAAATAATTTATATTTGTTCTCAGACTGCAT 
( SEQ ID NO: 155) 

Probe renF2: 5 ' -CGCGCCCGCCGAAGACA ( SEQ ID NO: 157) 

Penicillium simplici ssiruum/cchrochlcron 
NO: 156; 

Reverse Primer PsimpF.2-1 : 5' - GAG AT C C G T T G T T G AA AG T T T TAT C T G (SEQ 
I D NO : 1 5 9 " 



■nic: 1 . 



.urn ..apiGcsum 



WO 01/96612 PCT/U SO 1/18892 

1 ° 

Forward Primer ?spir:Fl : 5 1 -G7ACCTTGTTGCTTCGGTGC ( SEQ ID 
NC:162; 

Reverse Primer PspinPl : 5 1 - C G T T G T T G AAAG TOT T AAC T TAT T TAG T T TAT 
iSEQ ID NO: 165; 

Frcr-e FspinFI: 5 ' -TCCGCGCGCACCGGAG ( SEQ ID NO: 164) 

Rhizomucor miehei /pusillus /variabilis 

Forward Primer HS92F: 5 f -CACCGCCCGTCGCTAC (SEQ ID NO: 165) 

reverse Primer fjr.ucRl : 5 T -GTAGTTTGGOATAGITGGGGTA (SEQ ID 
NO: 166) 

Probe FjtjcPI : 5 T -TTGAATGGCTATAGTGAGCATATGGGAGGCT (SEQ 

ID NO: 167) 

Rhi zopus stolomfer 

Forward Primer US 92 F : 5 ' -0A0CG000GT0G0TAC (SEQ ID NO: 168) 

Peverse Primer RstolRl : 5 1 -GCTTAGTT7GCCATAGTTCTCTAACAA (SEQ ID 
NO: 169) 

Prove Hue PI : 5 1 -00 GAT I GAAT G G T TAT AG T GAG CAT AT GG GAT C 

.SEQ j D NO : 17 0; 

Scopulariopsis asperula 

Forward Prrmer SCbrvFI : 5 1 -C000TG0GTAGTAGAT00TACAT (SEQ 

ID NO: 171) 

F.everse Primer SCastrRl: 5 ' -TO 3GAGGTCAAACCAT GAGTAA (SEQ 

ID NO: 172) 

Prooe SlcpPl: 5 ' - 0OG0ATOGGGTOC 2GG0G ( SEQ ID 

NO: 17 3) 

Scopulariopsis brevicauli s/fusca 

Forward Primer f : 7brvE: : 5 1 - 0 0 0 0 T G 0 G TAG T A 7 A 0 0 C T A 0 A, T • SEQ 

Fewer se Promer SObrvGl : 5 1 -IGCGAGG TGAAAO SAT GAAATA (SEQ ID 

NO: 175) 



WO 01/96612 

Scopulariopsis brumptii 



20 



PCT/US01/18892 



rorwara Primer SCbrir.FI : 7 1 -CC ZCTG IGTAGTAGTAAAACCA (SEQ I- 

NO: 177 ) 

F.e verse Primer SCbrmRl : 5 1 -CCGAGGTCAAACATCTTTGG ( SEC ID 

NO: 1 78) 

Probe ScopPl: 5 1 -TCGCATCGGGTCCCGGCG (SEQ ID 

NO: 179) 



Scopulariopsis char ta rum 

Forward Primer SGchrFl: 5 ' -CCCCCTGCGTAGTAGTAAAGC (SEC ID 

NO : 1 3 0 ) 

Reverse Primer SCchrRl : 5 1 -TCCGAGGT CAAACCATCAAG (SEQ ID 

NO: 181 ) 

Probe S r.opPl : 5 ' - TCGCATCGGGTCCCGGCG (SEQ ID 

NO: 182) 



Scopulariopsis sphaerospora 

Forward Primer SCsphFl : 5 1 -CCCCCTGCGTAGTAGTTTACAA (SEQ ID 

NO: 183} 

Reverse Primer SCsphRl : 5 ' -CCGAGGTGAAACCATCAAAAG (SEQ ID 

NO : 1 8 4 ) 



Probe 



ScopPl: 5 1 -TCGCATCGGGTCCCGGCG (SEQ ID 
MO: 185) 



Stachybotrys char t arum 

F c r wa r c Pr.z mc-r 5'.racF<j T C ^ CRR A c C 7 7 T AT G 7 7 77, 7 c ' 7 E ; 

ID NC : 18c ) 

Reverse Primer StacR5 G T T T G C C AC T C AG AG AAT AC T G AAA 

i SEQ ID NO: 187) 

■rcre St^cFG CT;~7GG7rr-c^ Terr cc.^ , /c ^t^ t- 
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Reverse Primer 7asprR2-l: 5 1 -GGACTACAGAAAGAGTTTGGTTGCTT 

(SEQ I D NO : 190) 

Probe TriiPl: 5 ' -CCAAA STGTTGGCTCGGGGGG {SEQ ID 

NO: 191) 



Trichoderma asperel 1 um/hama turn/ vi ride* 

Forward Primer TasprFl: 5 1 - 2CGAAA2CCA-,TGTGAAGGT . £E"> "D 

Nl:192; 

Reverse Primer TasprRl : 5 ' -TTTGCTGAGAGOTGTAAGAAATACG (SEQ 

II) NO: 193) 



Froze 



TridPl: 5 ' -CCAAACTGTTGCCTCGGCGGG (SEQ ID 
Nj: 194) 



Tri choderma harzianum 

^-^rd Primer TharzFl: 5 T -TTGCCTCGGCGGGAT (SEQ ID 

MO: 195) 

Reverse Primer TharzRl: 5 ' -ATTTTCGAAACGGGTACGAGA (SEQ I ! 

110:196) 



rrcte 



Tharz.Pl: 5 ' -CTGCCCGGGGTGCGTCG (SEQ ID 
HO: 197) 



Trichoderma longibrachiatum/citroviride 

Forward Primer TlcngFl : 5 T -TGCGTGGGCGGGATTG (SEQ ID 

NO: 158) 

Reverse Primer TlcncRl: 5 ' -CGAGAAAG ^CTGAGAGGAAAAAT (SEQ 

1.0 NO : 199) 



Prole 



Tlor:g?l: 5 ' -T SGOAGGO :CGGATCCCA (SEQ ID 
NO: 2 CO) 



Tr:. choderma viride* ircvi rice ^cn: ~ei : 

Forward Primer TviriFl: 5 1 - G G C AAAC C C AAT G I GAAC C A (SEQ ID 

NC:20i) 
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Probe TridPl : 5 ' -CCAAACTGTTGCCTCGGCGGG (SEQ ID 

NO: 203) 

Ulocladium atrum/chartarum 

Forward Primer UatrmFl : 5 T -GCGGGCTGGCATCCTT (SEQ ID NO: 204) 
Reverse Primer UatrmRI : 5 1 -TTG7CCTATGGTGGGCGAA (SEQ ID NO:205) 

Probe UloPl : 5 ! - T G AAT TAT T C AC CCGTGTCTTTTGCG T AC T T C T 

(SEQ II' NO: 2 06 i 

Ulocladium botrytis 

Forward Primer UbotrFl : 5 ' -CCCCCAGCAGTGCGTT (SEQ ID NO: 207) 

Reverse Primer UbotrF.l : 5 ' -CTGATTGCAA7TACAAAAGGTTTATG (SEQ ID 

NO : 2 0 & ) 

Probe UloPl : 5 1 -TGA^TTATTCACCCGTGTCTTTTGCGTACTTCT 

(SEQ ID NO: 2 09) 

Wa Hernia sebi 

WsebiFl: 5 ' -GGCTTAGTGAATCCTTCGGAG (SEQ ID NO:210) 
WsebiRl: 5 T - G T T TAG C C AAC T T T G C AG T C CA (SEQ ID NO: 211) 
WsebiFl: 5 1 -TGTGCCGTTGCCGGCTOAAATAG (SEQ ID NO : 2 1 2 ) 

Universal Fungal 



5.e.Ei: 5 • -AACTTTCAACAACGGATCTCTTGG (SEQ ID 
NO: 213) 



5 . 3RI : t ' -GCGT7CAAAGAC7CGATGATTCAC (SEQ II 
NO: 214 ; 
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Reverse Prime 



Probe 



Assay does nc 



TCCGCAG jTTC (SEQ ID 



NO: 217) 



ZygPl: 5'- 

CC TAG G GAAAC C T T 0 T T AC G AC T T T T AC T T C C TC T AAA 
(SSQ ID NO: 218) 

de Leer all strains of the indicated species 



FUNGI 

Aspergillus aurlcomus 



Forward Primer 
Reverse Primer 
rrcbe 



Aaur 1R1 
AcircPl 



5 1 -ATTACTGAGTGAGCGTCCCTCG 

5 T -GGCGGCCGCGTAAAC 

5 f -CCCGCCGAAGCAACAAGGTACG 



Aspergillus caespltosus 

Forward Primer AcaesFl : 5 1 -CTCCCACCCGTGAATACCTT 
F.everse Primer AcaesRI : 5 1 - GGC T CAGACGCAAC T C T ACAAT 



t rc be 



AcaesPl 



AC TGTTGCTTCGGC G A 3 GAG C C 



Aspergillus candldus 



Forward Primer 
Reverse Primer 
Probe 



AcandFl 
AoandRI 
PsinpFl 



~ ' -TTACC 3AGTGAGGGTTTCTCTGA 

T -ACA3TGTTCG T GTTGGG 3TCTT 
5 1 -CC aCCTCACGGCCGCC 



■C OA C C C G T G C TAT T G TAG C T T T 



Aspergillus cervinus 

Forward Primer AcervFl : 5 ' -\ 

Pre be Af umiF2 : 5 T -TTCTCGGC GGGCGGGG 
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Forward Primer AclavFl: 5 1 -CCCGCCGTCTTCGGA 

Feverse Primer AciavRl : 5 1 - C C G T T G T T G AAAG T 7 7 T AAC T GAT TAT G 

Frobe AfuniPl : 5 ' -CCCGCCGAAGACCCCAACATG 



Aspergillus flavipes 

Forward Primer AflvpFl; 5 ' -CCACCCGTGACTACTGTACCAC 
F averse Primer Af lvpF.l : 5 ? -CCGGCGGCCAGCTAG 
Feverse Primer Af lvpF2 : 5 ' -A3GCTTTCAGAAACAGTGTTCG 
Frobe AspPl : 5 ' -TTGCTTCGGCGGGCCC 



Aspergillus niveus 

Forward Primer AniveFl : 5 1 -ACCCGTGCCTATTGTACCCT 
F.everse Primer ArriveRl : 5 ' -TGCAAACAATCACACTCAGACAC 
P robe AspPl : 5 ' -TTGCTTCGGCGGGCCC 



Aspergillus ochraceus 

Forward Primer AochrFl : 5 ' - AAC C T C C C A CCCGTG TAT AC C 
F.everse Primer AochrR2-I: 5 1 -CGGCGAGCGCTGTtCC 

p- p. r-. .- ^ n ^ ~ • r . 1 — i\ r* c ~~- T o p T ' *"p p p p p p n, -rz p p 



Aspergillus ostianus 

Forward Primer AochrFl: 5 1 -AACCTCCCACCCGTGTATACC 
Reverse Primer AostiRI-l: r. T -CGGCGACC 3CTGTeC7 
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reverse Primer ApardRl-1 : 5 1 -GACTGCAACTTCATACAGAGTTGGT 
Probe PenF2 : 5 ' -CGCGCCCGCCGAAGACA 



Aspergillus penlclllloldes 

rorward Primer ApeniF2 
Reverse Primer ApeniP.2 
Prcbe ApeniP2 

T GAACAC TGTCT 3 AA P3TT GC AG T C T GAG TAT 



5 ' -CGCCGGAGA.CCTCAACC 
5 ' -TCCGTTGTTGAAAGTTTTAACGA 

c t _ 



Aspergillus sclerotlorum 

Forward Primer AcircFl 
Reverse Primer AsclrP.i 
Probe AcircFl 



5 1 -AT TAG T GAG T GAG GGTCCCTCG 
5 T - C C TAG GGAGG GGGG T T T G A 



e; f _ 



GCCGGC GAAG GAACAAG G T AC G 



Aspergillus sydowll 

Forward Primer AsydoFl-1: 5 1 -CAACCTCCCACCCGaGAA 

Reverse Primer versRl : 5' - C CAT T G T T GAAAG T T T T GAC T GAT T T T A 

Prcbe versPl : 5 ' - AG AC T G CAT C AG T C T C AG G CAT GAAG T T C AG 



Aspergillus unguis 

Forward Primer AunguFl 
Reverse Primer AunguRl 
Probe AcaesPl 



5 ' -CAACCTCCCACCCTTGAATACT 
5 ' -TCACTCTCAGGCAT jAAGTTCAG 
5 T - C AC T G T T GC T T C G G C GAG GAG C C 



Forward Primer 



AwentFI : 5 ' - CAT T AC C GAG T GAG G AC C T AAC C 
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r : rcoe 



AcircFl : 5 1 - C CC G C C G AAG C A AC AAG G TAG G 



Candida albicans 

Forward Primer CalbFl 

F.everse Primer CalbRl 
r robe CalbFl 



5 ' -CTTGGTATTTTGCATGTTGCTCTC 
5 ! - G T C AG AG G C T ATAAC AC AC AG C AG 
5 ' -rTTACCGGGCCAGCATCGGTTT 



Candida dublxnlensls 

Forward Primer CdubFl 
F.everse Primer CdubFl 
Probe C dub Pi 



5 ' -AGATCAGACTTGGTATTT7GCAAGTTA 
5 1 - TAG G C T G G C AG TAT C G T C AG A 
5 1 -TTTACCGGGCCAGCATCGGTTT 



Candida (Plchla) gullllermondll 



Forward Primer CguiFl 
reverse Primer CguiF.l 
Probe CguiFl 



5 1 -CCTTCGTGGCGGGGTG 
5 ! -GCAGGCA.GCATCAACGC 
5 T - C C G GAG G T TAT 2 GG G C CAG 



Candida 



ha emu 1 on 11 
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Probe 



Cha2?l 



c » 7i 71 i-Z — 8 .* 



Candida Jrrusei 

Forward Primer CkruFl 

reverse Primer CkruF.l 

Frobe CkruFl 



5 f - C T C AG AT T T GAAA T C G T G ZITTG 

5 1 -GGGGCTCT C AC C 7TC 3TG 

5 ' - :.ACGAGTIGTAGATTGCAGGTTGGAGTCTG 



C3.ndj.cts. lipolytics 

Fc rward Primer CI ipFl : 5 ' - TAGCGAGACGAGGG TTACAAATG 

Reverse Primer ClipF.l : 5 1 -CGTCGGTGGCA3TGTGGA 

Frobe ClipFl : 5 T -CCTTCGGGCGTTCTCCCCTAACC 



Candida lusltaniae 

Forward Primer ClusFl 

F.everse Primer CiusF.l 
Frcbe ClusFl 



-GGGC C AG C G T C AAA T AAAC 
- C G C A 3GCCT C AAACAAAC A 
- AG AAT GTGGCGCGTGCCTTCG 



Candida inaltosa 

Forward Primer CmalFl 



5 T - G G C C AG CAT C A G 7 rTGGAI 



F.everse Primer CmalF.l : 5 1 -TCTAGACTGGCAGTATCGACAGTG 



:aattgcggtggaat ~tgg 



Candida parapsilosis 

Forward Primer CparFl 
F.everse Primer CparRl 
Probe CparFl 



LAC T T G G T A T ? T 7 G T A T G T T AC T C 
■ - C AG AG C C AC AT T T C T T TGCAC 
-CCTCTACAGTTTACCGGGCCAGCATCA 
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Candida, sojae 

Forward Primer CsojFl : 5 ' - CGGTT GTGTGTTATAGCCTTCGTA_ 
Reverse Primer CsojRI : 5 ' -ATCATTATGCCAACATCCTAGGTAAT 
Probe Ctror?2 : 5 ? -CGCAGTCCTCAGTCTAGGCTGGCAG 



Candida troplcalls 

Fcrward Primer CtrorFl 

Reverse Primer Ctror R2 
Probe CtrooP2 



5 1 -GCGGTAGGAGAATTGCGTT 

5 1 - T CAT TAT G C CAACAT C Z T AGG T T TA 

5 ' -CGCAGTCCTCAGTCTAGGCTGGCAG 



Candida visvanathii 

Forward Primer CvisFl 
Reverse Primer Cv.isF.l 
Probe CvisPI 



5 1 - CGGCAGGACAATCGCGT 

5 1 - T C T AGGC T GG C AG TAT C C AC G 

5 1 -AATGTGGCACGGCCTCGGC 



Candida zeylanoldes 

Forward Primer Czey Fl : 5 T -GTTGTAATTTGAAGAAGGTAACTTTGATT 
Reverse Primer Czey Rl : 5 ' - GACTC TTCGAAAGCACTTTACATGG 



Prch 



T, r* T , t- <" r* • 



Emericella (Aspergillus) nidulans/rugulosa/quadri lineata 

Forward Primer AversFl: 5 T -CAACCTCCCACCCGTGAC 



WO 01/96612 PCT/US01/1889 

Forward Primer 
Reverse Primer 
Prcbe 

AAG C TAG- T C AAAC T T G G T GAT T TAGAG GAAG T AAAAG T C 
Fenlcllllum aethlopicum 

forward Primer PaethFl-1: 5 T -GGGGGGGCTCtCGCT 

reverse Primer RdnryRi-i: 5 ' - 

GAAAG T T T TAAAT AAT T TAT ATT T T T GAG T GAG Ag T A 
Prcbe FenP2 : 5 T -CGGGGGGGGGGAAGAGA 

Fenlcl Ilium atramentosum 

r orward Primer P jrisFi-1 : 5 ' -AC G T G G GGAAGGA.T CAT T t G T 

Reverse Primer PatraRl : 5 f -CCCCGGCGGCCATA 

F robe PenPS : 5 ' -TCCAACCTTC 3ACCCGTGTTTATTT 

Penlollllum aurantlogrlseum 

Forward Primer FauraFG: 5 

Reverse Primer PauraRl-1 : 

GAAAG T T T T AAAT AAT T TAT AT T T T Z AG T C AG Ag T T 



;kleftr 1 



GklebPJ 



5 ' -GGGCGACTTTT3CGG-3 

5 f -TGGGAjTAJiATTGTGGTCTAATTTA.TTTA. 




Penlcl Ilium aurantlo grl seum/po lonl oum/vl rl dl ca turn/ f re 1 1 

Forward Primer PexpaFI-1: 5' - TTACCGA3? GAGGGCCoTT 

~-.everS'„ rrvmer r auraRo : o ' — CCCGGCGGCCAGTA 

^r'-'Joe r ~nr j * 5 T ~ T G/^eC w T Z G G AG G CG TG T T TAT T T 



WO 01/96612 

Fenicillium canescGns 

Forward Primer FcaneFl: 
reverse Primer PcaneRl : 

Probe PsimpPI : 



PCT/US01/1889 

3 0 

5 ' - T T AC C GAG C GAGAAT I C T C T G A 

5 ' -AGACTGCAATTTTCATACAGAGTTCA 

5 T -CCGCCTCACGGCCGCC 



P eni ci 2 11 urn ci tre oni grum 

Forward Primer PcteoFl-1: 5 1 -TGTTGGGCTCCGTCCTCtTC 

Reverse Primer P-teoRl-l: 5 1 -CGGCCGGGCCTtCAG 

Probe PenP7 : 5 ' -CCGAAAGGCAGCGGCGGC 

Peniclllium coprophllum 

Forward Primer FcoprFl-1: 5 f -GGGTCCAACCTCCCACtCA 

Reverse Primer PchryRl-1: 5'- 

GAAAG TTT TAAATAAT T TAT AT T T T C AC T C AG Ac T A 
Probe PenPl : 5 f -CGCCTTAACTGGCCGCCGG 

Peniclllium crustosvm 

Forward Primer PcrusFl: 5 ' -CGCCGGGGGGCTTA 

Reverse Prim or FauraRl-i: 3 1 - 

Prcce PenPZ : 3 ' - C G C G CCCGCC G AAG AC A 



Peniclllium digitatum 
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Penicllllum exrpzLnsum 

(assay I) 

Forward Primer FexpaFl-1 : 5 1 - T T AC C GAG T GAG G G C C a T T 

Reverse Primer FexpaFi2-l : 5 T - GCG CGCCGAAGC t ACG 

Probe FenF3 : 5 1 -TCCAACCTCCCACCCGTGTTTATTT 

(assay 2) 

Forward Primer FexpaF2-l : 5 f - T C C C AC C C G T G T T TAT T TAG a T C 

Reverse Primer FexpaRl: 5 T - T C AC T GAG AC GACAA.T C T T CAGG 

Probe FenPl : 5 ' - CGC C T TAAC T GGC CGC C GG 

Penlclllium freell 

Forward Primer PfreiFl : 5 T -TCACGCCCCCGGGT 

Reverse Primer FauraRl-I: 5'- 

GAAAG T T T TAAATAAT T TAT AT T T T C AC T CAGAg T T 
Froh e t enF2 : 5 ' -CGCGCCCGCC GAAGACA 

Peniclllium glandlcola 

Forward Primer EglanFl-1: 5 T -CCGGGGGGCTTtCGT 

Reverse Primer EchryRl: 5 T - 

GAAAG T T T TAAATAAT T TAT AT T T T C AC T CAGA Z T A 
Probe FenP2 : 5 1 -C PCGCCCG Z CPAAGACA 

Penlclllium grlseo fulcrum 

Forward Primer FgrisFl-1 : 5 1 -ACCTGCGGAAGGATCATTtCT 

reverse rrrmer t :arvRc : 5 ' -CCCGGCGGCCAGT'C 

Probe FenPS : 5 T - T C C AAC C T C C C AC CCGTGTT TAT T T 
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- G C C G G G G G G C T C A t A 



Penici Ilium hlrsutum* 

Forward Primer PhirsFI-1: 5 1 

Feverse Primer FauraRl-1: 5 T - 

GAAAG T T T TAAA TAAT T TA TAT T T T CAC T C AGAg T T 
Frobe FenF2 : 5 ' - C GC G C C CGC CGAAGACA 



Fenlcl Ilium implies turn 

Forward Primer PimplFl 
Reverse Primer PimplRl 
Probe Pimp 1 PI 



5 1 -GCCGAAGACCCCCCTGT 

5 T CGTTGTT GAAAG T T T T G AC T GAT T G T 

5 r - AAC G C T G T C T G AAG C T T G C AG T C T GAG C 



Fenicillium islandicum 

Forward Primer PisiaFl 
Feverse Primer PisiaRl 
Probe PislaPl 



5 1 ~ C GAG T G C G G G T T C GAGA 
5 ' - G G C AAC GCGG TAAG G G TAG 
5 1 - AG C C C AAC C T C C CAC C C G T G 



Fenicillium italicum 

Forward Primer PitalFl- 

F e v e r s o rr: m c r F ■ e :-: z a P " 



CCCACCCGTGTTTATTTAtCA 

LACAATCTTCAGG 



rrcce 



I en? 1 : 



: ; ^ C T r AAC TG GC FGCCGG 



Fenicillium melinii 



W O 01/96612 PCT/USU1/18892 

— ' ~> 

Pemcllllum mlczynskll 

Forward Primer PmiczFl-2 : 5 1 - G T G T T T AAC G AAC CTTGTTGCaTT 

Feverse Primer PmiczFl-1 : 5 ' - C T CAGAC T GCATAC T T CAGAC a GA 

Probe PsimpFl : 5 T -CCGCCTCACGGCCGCC 



Fenlcllllum olsonll 

Forward Primer PcisnFl : 5 F -GGCGAGCCTGCCTTCG 

F.everse Primer PenR2 : 5 f -GATCCGTTGTTGAAAG T TTTAAATAATTTATA 

Frcbe PolsnF2 : 5 ' -TCCGCGCTCGCCG GAG AC 



Fenlcllllum purpurogenum 

Forward Primer FpurpFl 
Reverse Primer FpurpF.l 
Probe FpurpPl 



: 5 T -AGGATCATTACTGAGTGCGGA 
: 5 1 - G C CAAAG C AAC AG G G T AT T C 
: 5 T -CCCTCGCGGGTCCAACCTCC 



Fenlcllllum ralstrlckll 

Forward Primer PgrisFl-1: 5 T -ACCT G CG GAAGG AT C AT TtCT 

F.everse Primer PraisFl : 5 1 -CCCGGCGGCCAGAC 

Probe PenPS : 5 T - T C C AAC C T C C C A 3 C C G T G T T TAT T T 



Fenlcllllum restriction 

Forward Primer PrestFl-1: 5 } -CACGGCTTGTGTGTTGGGtCT 

Reverse Primer FrestF^l-l : 5 ' -CGGCCGGGCCTaCAA 

Probe PenF^ : z ' ~GCG?J\AGGGAGGGGGGGG 



Fenlcllllum sclerotiorum 
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Forward Primer PsclrFl 
P averse Primer FscIrRl 
F rcbe PsclrPl 

Penici Ilium simplicissimum/ochrochloron 

Forward Primer PsimpF2-l: 5 1 -CGCCGAAGACACCATTGAtCT 
Reverse Primer PsimpR4-l : 5 1 -CTGAATTCTGCAATTCACATaACG 
Probe PsiitipP2 : 5 1 - T G T C T G AAG AT T G C AG T C T GAG C GAT TAG C 

Penlclllium variabile 

Forward Primer PvarbFl 
Reverse Frimer PvarbKl 
Probe PvarbPl 

Penlclllium verruca sum * 

Forward Primer PverrFG : E ' -CGGGCC3GCCTTTG 

F.everse Primer PauraRl : 5 1 - 

GAAAG TTT TAAA TAAT T TAT AT T T T GAG T GAG AC T T 

Greco F-enPP : 5 ! - GGG 22 2C 2 GCGP-.AGAC.G 

Peni cl Ilium waksmanii 

Forward Primer F waksFl-l: 5 1 -GTGTTTAAC 3AACCTT 3TTGCATC 

p.. p v c r s c F r i me r P w e k f- ] — 1 ■ ^ ' -pt r ~ r ~ iO t\ p r, p ~ p. tt^ .*•. 3 p c^tuc 



3 4 

5 1 -TT'CCCC G G G GAAGAG G 
5 ' - G C C C C A TAG G G P C GAG G A T 
^ ' -CCGAAAGGCAGTGGCGGCAC 



5 1 -GCCGGGGGGCTTCT 

5 ' - T G T GAG T 3 AG AC T C AC T G T T C AG G 

E ' -AGGGTTCTAGGGTGCTTCGGCGG 



WO 01/96612 



PCT/US01/1S892 



Forward Primer 
Reverse Primer 
Probe 



UatrmF2 : 5 ' -CGGGCTGG CAT CCTTC 

UatrmR2 : 5 1 -CTGA ITGCAATTACAAAAGGTTTATG 

UioPl: 5'- 

T GAAT TAT T C AC C C GT G T C T P T T GC G TAG T T C T 



Uloc.la.dlum aha.rta.rum 

Forward Primer U=barFl-l : 5 1 -AG ZGGGCTGGAATCCaTT 

Reverse Primer UcharRI-1: 5 1 -GTGATTGCAATTACAAAAGGTTgAAT 

Probe UloPl: 5 1 - 

T GAAT TAT T C AC CCGTGTCTTTTGCGTACTTCT 



Universal Fungal 



Forward Primer 5 . 8F1-1 : 5 1 -AACTTTCAACAACGGATCTCTTG 

Reverse Primer 5 . 8R1-1 : 5 T - C G T T C AAAG AC T C GAT GAT T 3 AC 

Probe 5 . 8P1 : 5 ' -CATCGATGAAGAACG'CAGCGAAATGC 



BACTERIA 

Legionella, maceachernll 

Forward Primer LmaceFl : 5 T - GG T G G T T TAG T AAG T TAT C T G T G AAAT T C 

Reverse Primer PmaceRl : = 1 - IAC TACCCTCTCGTATA.CT CTTAGTCCAG 

Probe LmicdPl : 

5 T -AG T C T TAT C T G AC C AC C C TAG G T T GAG C C C A 

Legionella mlcdadel 

Forward Primer LmicdFl : 5 f -GGTGGTTTTATAAGTTATCTGTGAAATTC 
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Reverse Primer 
Probe 



PmicdP.I : 5 ' - C AC T A Z C C T C T C C T A TAG T C AAAG T C T ( 
LmicdPl : 

5 1 - AG T C T TAT C T G AC C AC C C TAG G T T GAG C C C A 



Legionella pneumophila. 



(Typel) 

Forward Primer 
Reverse Primer 
Probe 



LpneuFl : 5 1 - C G G AAT T AC T G G G C G T AAAG G 
PpneuRl : 5 ' - GAG T C AAC C AG TAT TAT C T G AC C G T 
LpneuPl : 

5 ? - AAG C C CAGGAAT T T CACAGATAAC T TAATCAACCA 



(Type 2) 

Forward Primer LpneuFP 
Reverse Primer LpneuR2 
Pre be LpneuP2 



5 1 - C C C AG C T T T C G T C C T C AG AC 

5 ' -AGTCGAACGG'CAG'CATTG 

5 1 - T G C T AG ACAlG AT GG C GAG T G G C GA 



Legionella salnthelensl/clnclnnatlensls 



for ward r rimer 
Reverse Primer 



5 ' -CGTAGGAATATG3CTTGAAGACT 
5 ' -AAGGTCCC'CAGCTTTCGT 



LsainFI 
PsainRl 

LsainP] 



Aeromonas hydrophlla 



WO 01/96612 



PCT/US01/18892 



37 



Aeromon&s medla/euorenophlla 



Forward Primer AmedFl 
Reverse Primer AmedRl 
Probe AmedPI 



5 ' -ATGCCGCGTGTGTGAACA 

5 ' - Z GAG T A\C G T C ACAG C T GAT G 

5 ' -AAGCACTTT I AG C GAG GAG G AAAG G T T G 



iieromonas schiubejrtii 

Forward Primer AschFl 
P.everse Primer AschRl 
Probe AschPl 



5 ' - AGGGAGGAGGAAAGGT T GGT 

5 1 - GGAGT TAGCC GG T GC T T C T T C 

5 ? - T G C GAG TAA2 G T C AC AG C ? G G C AG G TAT 



Aeromonas yeroni 

Forward Primer Aver F2 
Reverse Primer Aver P. 2 
Probe AverP2 



5 ' -AG C GAG GAG G AAAG G T T G G TAG 

5 ! - C G GAG T TAG ICGGTGCTTC 

5 T -TAATAACTGGCAGCTGTGGACGTTACTCGCA 



Aeromonas cavlae , trota, jandaei 



Forward Primer AverF2 
Reverse Primer AcavRl 
Probe AcavPl 



5 f -AG C GAGGAGGAAAGGT T GG TAG 

5 T - : G G AG T TAG CGGGTGCTTC 

5 T - T C T G C GAG T AAC 1 3 T C AC Aj3 C C AG C AG AT A 



Aeromonas all speales 



Forward Primer AuniFl 



Prote 



AuniPl 



5 ! - C AG G G C TAG AC AC G T G C TAG A 



5 ' -TGGCGCGTACAGAGGGCTGCA 
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Table 2. List of Bacterial Primers and Probes 

Escherichia coli 

Forward Primer 

Reverse Primer 
Reverse Primer 

Helicobacter pyl 

Forward Primer 

Reverse Primer 
Probe 

(SEQ ID NO:225) 



One skilled in the art will appreciate that primers 
and/ or probes can be used which are nor identical to the ones 
described abcve, as Ion:: as there is substantial similarity 

SN subs nan Li ~i s imi 1 ari Ly' - ' 'means mat mere taan £'0-210% cf tne 
sequence is the same as the sequences enumerated abcve. 
Performance of Assay 

Standard procedures ::r the operation of ohc model 



uidAFl: 5 ' -GGGCAGGCCAGCGTATC (SEQ ID 
NO:219) 

uidARl: 5 1 -CCCACACTTTGCCGTAATGA (SEQ ID 
NO: 22 0) 

uid-J.2: S'-CGTACACTTTTCCCGGCAAT (SEQ ID 
112:221} 



rjr. v ' • 5 ' -TG i ' ,rr GCGTT T r 2 G CG T CA (SEQ T 2) 



110:222) 

orii 



KpylFi: 5 1 -GGGTATTGAAGCGATGTTTCCT (SEQ ID 
MO: 22 3) 

Hr-vir.i: 5 1 -GCTTTTTTGCCTTCGTTGATA.GT (SEQ ID 
NO: 22 4) 

KpylFi : 5 T -AAACTCGTAACCGTGCATACCCCTATTGAG 
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chanced from 50 to 25 yi . Thermal cycling conditions 
consisting of two min at 50° C, 10 min at 95° C, followed by 40 
cycles of 15 sec at 95" C and 1 min at 60° C. Cycle threshold 
(C T ) determinations, i.e. non-integer calculations of the 
number of cycles required for reporter dye fluorescence 
resulting from the synthesis of PGR products to become 
significantly higher than background fluorescence levels were 
automatically performed by the instrument for each reaction 
using default parameters. Assays fcr fungal target sequences 
and G . candidum (reference) sequences in the same DNA samples 
are performed in separate reaction tubes. 
Quantification of fungal target: 

Quantification is performed by first subtracting 
mean reference sequence C T values from mean target sequence C T 
values for both test samples and a pre-speci f led calibrator 
sample to obtain AC T values. Calibrator sample AC T values are 
then subtracted from AC T values of the test samples to obtain 
AAC T values. Assuming an amplification efficiency of one (i.e. 
a doubling of the target sequence fcr each cycle) , the ratio 
of target sequences in the test and calibrator samples is 
given by 2~"^ CT . (if the efficiency is less than one, then the 
new amplification efficiency value is used instead of 2.) For 
example, a ratio of 0.1, calculated in this manner, would 
indicate that the target sequence level in the test sample is 

comparison (AC T ) approach shculd allow the discrimination of 1- 



WO 01/96612 PCT/I S01/18892 

4 0 

fold differences in the quantities of target sequences in 
different samples with 95% confidence. 
Specific Examples 
Example 1: 

Quantitative Measurement of Stachybotrys chartarum conidia 
using real time detection of PCR products with the TaqMan™ 
Fluorogenic probe system 

Conidial stocks of the target fungus, e.g. 
Stachybotrys chartarum, and the reference target, e.g. 
Geotrichum candidum, were prepared to act as calibrator and 
internal standard, respectively . 

Genomic DNAs were extracted from 20yi conidial 
suspensions using a glass bead milling and glass milk 
adsorption method. Briefly, this method involved mixing test 
and reference conidia suspensions (10yl ea.) with 0.3g of 
acid-washed glass beads (G-1277; Sigma, St- Louis, MO, USA) 
and 10yl, IGOul and SCOul, respectively, of glass milk 
suspensions, lysis buffer and binding buffer from an Eiu-Quik 
1NA puri.fi caitcn kit (Schleicher ana Sehuell, Keenc, XH; in 

Scientifics/ Gai thersburg, MB) . The tubes were shaken in a 
mini beadbeater (Bicspec Products, Bartlesville, OK) for one 

minute at maximum rate and PMAs were recovered in final 
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The TaqMan probes and primers were obtained from the 
custom oligonucleotide synthesis facility at PE-Applied 
Biosystems (Foster City, CA) . TaqMan probes contained a TAMRA 
group conjugated to their 3 '-terminal nucleotide and a FAM 
group linked to their c T -terminal nucleotides as the quencher 
and reporter f luorochromes , respectively. For Geotrichum 
cand^duni, :ne forward primer is MS 92 F : 5 T -CACCGCCCGTCGCTAC 
( SEQ ID NO: 36; , the reverse primer is GcandRl : 5 ! - 
AGAAAAG T T G C C C T C T C GAG T T ( SEQ ID NO: 37), and the probe is GeoF2 : 
5 ' - T C AAT C C G AAAGC C T C AC T AAG C CAT T ( SEQ IF NO : 8 8 ) . For 
Stacr.ybcti'ys chartarum, the forward primer is StacF4 5 ! - 
T C C CAAAC COT TAT G T GAAC C (SEQ ID NO: 186), the reverse primer is 
StacRE 5 ' -GTTTGCCACTCAGAGAATACTGAAA (SEQ ID NO: 187), and the 
probe is S tacF2 5 1 -CTGCGCCCGGATCCAGGC (SEQ ID NO: 188). 

PGR reactions were prepared in C . 5ml thin-walled, 
optical grade PGR tubes ( PE Applied Biosystems, Foster City, 
CA) by addition of the following components: 12 . 5pl of TaqMan 
Universal Master Mix (a 2x-conceritrated, proprietary mixture 
of AmpIiTaii Gold™ DMA polymerase, AmpErase* UNG, dNTPs with 
UT?, passive reference dye and optimize! buffer components, PE 
Applied Biosystems, Fostir City, CA; / 2 . 5]il of mixture of 
f orv;ard and reverse primers (ICnM each); 2 . 5ul of 4 00nM TaqMan 
probe; 2 . 5pi if 2mg/ml bovine serum albumin, fraction V (Sigma 
Chemical, St. Louis, MO) and 5pl of DMA template. Standard 
procedures for tne operation oi one model 7 7 0 0, as Describee 
in the instrument's manual, were followed. This included the 
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use cf = 11 default program settings with the exception of 
reaction volume which was changed from 50 to 25ul . Thermal 
sycling conditions consisting of two mm at 50 °C, lOiain at 
35 °C, followed by 40 cycles cf 15s at 95°C and lmin at 60°C. 
Cycle threshold (C T ) determinations , i.e. non-integer 
calculations of the number of cycles required for reporter dye 
fluorescence resulting from the synthesis of FCR products to 
become significantly higher than background fluorescence 
levels, were automatically performed by the instrument for 
each reaction using default parameters. Assays for S. 
ohartarura (target) sequences and G. candidum (reference) 
sequences in the same DNA samples were performed in separate 
reaction tubes. 

Quantification of 5. chartarum ccnidia using the 
comparative C T method was performed by first subtracting mean 
reference sequence C T values from mean target sequence C T 
values for both test samples and a pre-specif ied calibrator 
sample to obtain iC T values. Calibrator sample aC t values are 
then subtracted fr:m oC- values of the test s amp I e s to or *~ - in 

Calibrator samples were DNA extracts free: mixtures 
cf approximately 2 x iq< s. chartarum [strain UMAK 6417) and 2 
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quantities of S. chartarvm conidia in the calibrator samples 
ct obtain estimates of the absolute quantities of these 
conidia in the test samples. 

Each series of DNA extracts was also analyzed using 
only S. chartaru^ target sequence assay results. In these 
calculations, calibrator sample C T values were subtracted 
directly from corresponding test sample C T values to obtain 
- ! -t,stae values. These values were used in place of aaC t values 
to determine the ratio of target sequences in the test and 
calibrator samples and to quantify 5. chartarvm conidia in the 
test samples as described above. 

Air sampling was performed in rooms that had 
previously been occupied by infants diagnosed with PH from 
three in the Cleveland, Ohio area. Airborne particles were 
recovered in sterile EioSampler* vials <Si\C Inc., Eighty Four, 
PA) connected to an AirCon-2 High Flow Sampler pump (Gilian 
Instrument Co., Clearwater, FL) . Air samples were taken over 
an eight hour time period under passive conditions (i.e. with 
no activity occurring in one rooms: at a flow rate of 1G 
liters per mm, for a total collection volume of 4. Em 5 . Two 
additional air samples were taken in the same manner over a 
twelve hour period from the basement of a home in the 
Cincinnati, Ohio area that was also determined to contain 
extensive S. chtrtaruin growth. One of these samples was 
cceciea utter passive conditions, as described above, while 
the ether was collected under aggressive sampling conditions 
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(i.e. during and after a cleaning effort in the contaninat ed 
area! . 

Each of the BioSampler vessels was rinsed three 
times with 5ml of sterile distilled wafer. The pooled rinses 
from each vial were transferred to sterile 50ml capped test 
tubes (25350-50); Corning Inc., Corning, NY) and centrifuged 
for 15min at 1000 x g in a Serial RC2 centrifuge using an SS- 
34 rotor (DuPont Instruments, Newton, CT) . After carefully 
drawing off the top 13-1 4ml of the supernatants , the pelleted 
materials in each tube were resuspended in the remaining 
liquid and transferred to 2ml micrcfuge tubes ( 1 6-8100-27 ; PGC 
Scientific, Frederick, MD) . These suspensions were 
centrifuged at 14, 00 Orpin for 3min in an Eppendorf micro- 
centrifuge (5415C; Brinkman Instruments, Westbury, NY) and the 
majority of the supernatants were again removed by pipetting. 
The pellets and small amounts of liquid remaining in each tube 
were adjusted to either 200 or 200|il with sterile distilled 
water. 

Direct counts of putative £ . c^zarzaru^ conidia in 

: , a eiuo c y LL.iue t e i cnamoer . Separate counts of up to six aliquo ts 
of each samples were taken over the entire grid portion of the 
chamber and the mean counts were converted to cell 
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chartarum conidia v/ere based nn recognition of the 
characteristic sice, shape ano pigmentation of these corncia. 
Three additional ICui aliquots of each recovered sample were 
mixed with G. candidum reference conidia and subjected tc 
total genomic DMA extraction for suosequer: analysis in the 
model 7700 as specified above. 

Yields of targe: sequences extracted from these 
conidia samples and from calibrator samples were determined 
from their respective C T results in the model 7700 and compared 
using both the nuC T ! inducing Geztri chum reference sequence 
data i and aC T/STAC (not including reference sequence data) 
versions of the comparative C : method. Quantities cf conidia 
estimated from these analyses were then comparted with those 
determined from direct microscopic counts of the samples taken 
in a haemocytcmeter . As illustrated in Fig. 3, results 
obtained by one aC T/ , tac analysis method and from direct counting 
shewed good agreement for mist the samples. In 11 of these 14 
instances, the estimate of the AC TfSTAC method was within a one- 
fold range of the direct countino result. The results further 
indicated thai this level of presumed accuracy and precision 
Si- e. within a 51-200% range of direct counts; may be expected 
to occur in of all analyses performed ry the aC t#stac me the a. 

Eased on comparisons of results obtained by the aaC t analysis 
method for the same samples (data not shown! , it was estimated 
----- ~ met-.ic wcu_c > - . : c u one ^ame xtvel ci accuracy in 
only about 706 cf ail analyses. Conidia from each cf the 
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different strains examined appeared to be quantified with 
similar degrees cf precision and accuracy using the aC TiSTAC 
analysis method. 

The sensitivity of the TaqMan assay and the 
functional dynamic range of the aC T;STAC quantification method 
were further examined using ten-fold serial dilutions of 5. 
chartarum strain UMAH 6417 conidia stock suspensions as test 
f- riTirn 1 . Thpse samnl es contained expected Quantities of cell 

- • X J- 

that ranged from 2 to 2,000 based on direct counting analyses 
cf the starting stock suspensions. As shown in Fig. 4, the 
results of these analyses were again in good agreement with 
the expected results. Five of the eight measurements gave 
estimates that coincided with the expected quantities of 
conidia in the samples within the relative errors of the 
analyses. The mean results cf these analyzers were within a 
one-fold range of the expected values in all instances. In 
one of these two experiments, a low level of signal 
(equivalent to an estimated mean quantity of C.27 conidia) wa 
observed in the negative control samples. Parallel samples 
t a k e n r rem one c i t n e two oi_uticn series or. censor a -cr. 
Experiment 2 in Fig. 4. were also subjected uo Z'NA extraction 
in tne absence cf GeotzichuKi ceils. Although these extract 
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data not shown; . 

A final evaluation of the TaqMan assay and aC T/STAC 
method was made by analyzing particulate samples collected 
from the inside air of four homes with known colonization of 
S. chartarum. TaqMan-based results were again compared with 
these obtained by direct microscopic observations cf the 
samples in a haemocytometer. As shown in Table 2, the two 
methods again gave similar mean determinations of the 
quantities cf S. chartarum conidia in these samples with four 
of uhe five resulus agreeing within the relative errors of the 
TaqMan analyses. No S. chartarum conidia were found in the 
fifth samples by direct microscopic observation, however, this 
sample also appeared to approach the detection limits of the 
TaqMan assay with only two of the three replicate DNA extracts 
producing signals above background. 

Example 1, Table 1. Quantification of Stachybctrys chartarum 
conidia recovered from indoor air samples by direct 
microscopic counting and the aC T/STAC method as determined from 
TaqMan analysis . 
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Sasr.c 1 e 
s o li r c e 


Sampling 
conditions 1 


Direct, count est in, ate 


—T, STAC 


TocMan estimate 


errcr 


Ccnidia, rrf- air 


Copj ti i ;i , m" 1 


air Relative 


Home 


l b 


Passive 


4 6 c 


3 fc 


7 


5-69 


Home 




Passive 


15 c 


14 c 


5 


2-37 


Home 


3 b 


Passive 


31 c 


2 6 c 


9 


4-66 


Home 


4 L 


Passive 


C c 


2 . 2 C 


C 


3-19 


Heme 


4 b 


Aggressive 


5600* 


4300* 


2660-7300 



a Defined in Materials and Methods. 
b Located in Cleveland, Ohio. 

c Value ba^ed on a total air sample volume of 4.8m 3 . 

<-l "T _ _ _ J J J.. „ _ J . _ _L J ^1 ■ 

6 Value based on a total air sample volume of 7.2m 3 . 

Example 2: 



Quantification of fungus from dust using real time, 
fluorescent probe-based detection of PCR products 

Dust samples from the home of an infant with 
pulmonary hemosiderosis in Cleveland, OH (Home 1) were 
collected using 3 7 -mm filter cassettes, pore size 0.8 urn, as 
the collection device. Samples were obtained from two rooms in 
the basement, the living room, and the dining room. Additional 
dust samples were obtained in a similar manner from the 
basement of a heme in Cincinnati., OH (Heme I: containing a 
significant , but Iccaiitec, growth of il . char la rum as 
determined by surface sample analysis. One 

from the floor directly beneath the area of growth, a second 
from another iocation in the same room and a thiro from an 



imple was taken 
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Total DKAs were extracted from dust samples using 
glass bead milling and glass milk adsorption method. Weighed 
dust samples were added direct] y no sterile 2 ml conical 
bottom, screw cap cubes (506-62-5; PSC Sciencifics, 
Gaithersburg, MD i , containing 0.3 g of glass beads (G-1277; 
Sigma, Sc. Louis, vni and 100 and 300 \xi of lysis ana binding 
buffer, respectively from an Elu-Quik DNA Purification Kit 
(Schleicher and Schueil, Keene, NH) . Ten ui aliquots cf a 2 X 
10 7 conidia/ml suspension of G. candidum in 0.5% Tween 20 were 
also routinely added to the tubes as a potential source cf 
reference DNA sequences. Ten \il aliguots of S . chartarum 
conidia suspensions in water were also added as needed. The 
tubes were shaken in a mini beadbeater, (Biospec Products, 
Bartiesville , OH) for -one minute at a maximum speed. Tc bind 
the DNA, 25 ul cf Elu-Quik glass milk suspension (Schleicher 
and Scnueil, Keene, HN) 'was added to the samples and the tubes 
were placed on a minirotating mixer (Glas-Col, Terre Kaute, 
IN) for 20 minutes. The samples were transferred to SPIN™ 
filter and cacch tuoe assemblies (BID 101, Vista CA) and 
centrifugation at 7500 X g for 1.5 min co remove binding and 
lysis buffers. The retained particulates, including :lass milk 
with adsorbed nusleis acids, were washed twice in the filter 
cartridges with 0.5 ml Elu-Quik wash suffer and once with 0.5 
ml Elu-Quik salt reduction buffer and centrifuged as above 

milk particles by two successive washes with 100 pi distilled 
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water and collected by centnfuging the washes into clean 
c^rch cubes. Calibrator samples, used in the analytical method 
as standards for the quantification of S. chartarum conidia in 
the test samples, contained 2 X 10' S. chartarum and 2 X 10 5 G . 
candidum conidia with nc dust and DNA extractions from these 
samples was performed in the same manner. 

PGR reactions were prepared in 0.5 ml thin-wailed, 
optical grade PGR tubes (FE BiDsystems, Fester City CA) . Each 
reaction contained 12.5 ul of "Universal Master Mix"- a 2X 
concentrated, proprietary mixture cf AmpliTaq Gold™ DNA 
polymerase, AmpErased> UNG, dNTPs, passive reference dye and 
optimized buffer components (PE Biosys terns , Foster City CA) , 
0.5 ul of a mixture of forward and reverse primers at 50 mM 
each, 2.5 ul of 400 nM TaqMan probe (PE Eiosystems, Foster 
City, CA) , 2.5 ul of 2 mg/ml fraction V bovine serum albumin 
(Sigma Chemical, St. Louis, MC ) and 2 ul of autoclaved water. 
Five ul of purified DNA extract was added to complete the 2 5 
Ul reaction mix. 

The TaqMan probes and primers were obtained from the 

Bicsystems ; -Tester City, CA) . TaqMan probes contained a TAMRA 
croup conjugated to their 5 '-terminal nucleotide and a FAM 
arc up ': inked to their 5 f - tormina.! nucleotides as the quencher 
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AG AAA AG T T G I C C T C T C C AG T T (3EQ ID NO: 87), and the probe is GecP2 : 
5 ' -TCAATCC 2GAAGCCTCACTAAGCCATT ( SEQ ID NO:88) . For 
Stachyijctrys cnarzarum, the forward primer is StacF4 5 ! - 
TSCCAAASCCITATGTGAACC {SEQ ID NOiISS) , the reverse primer is 
StaePo 5 ' -GTTTGOSACT SAGAGAATACTGAAA (SEQ ID NO: IP"/), and the 
probe is StacF'2 5 ' -CTGCGCCCGGATCCAGGC (SEQ ID NO : 1 8 3 ) . 

Standard procedures for the operation of the model 
77c w described in the instrument's manual, were followed 
using all of the default program settings with the exception 
of reaction volume which was shanged from SO to 25 ui . Thermal 
cycling conditions consisted of 2 minutes at 50 C C, 1C minutes 
an 95 °C, followed by 40 cycles of 15 seconds at 95°C and 1 
minute at 60 ~C. Cycle threshold (C T ) determinations were 
automatically performed by the instrument for each assay using 
default: parameters. Assays for S . chartarum sequences and G . 
candidum sequences in the same DNA samples were performed in 
separate reaction tubes. 

To quantify comdia the mean S. chartarum calibrator 
C. : value was subtracted from the mean S. chartaruin sequence C T 
values in one sample extracts to obtain i: T;S:A:: values. Ratios 
of target sequences in tne test and calibrator samples were 
multiplied by the Known quantities of S. ahartarvm conidia in 
the calibrator samples to obtain measurements of the 
quantities of these conidia In the test samples. Similar 
ca_;n_,iiu:.£ weie per icrmeu in parallel using G. candidum 
sequence C T values from the same calibrator and test samples to 
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determine AC T/GE0 values and quantities of these ccnidia in the 
test samples . 

Then G . candiduiu sequence C T values were subtracted 
from mean S. chaztarum sequence C T values for both test and 
calibrator sample extracts to obtain AC T values. Calibrator 
sample AC T values were then subtracted from the test sample AC T 
values to obtain AAC T values. These values were used in 
place of AC t ,stac values to determine the ratios of 5. chartarum 
target sequences in the test and calibrator samples and to 
quantify 5. chartarum ccnidia in the test samples as indicated 
above . 

Variances of AC T were estimated from the results of 
the replicate extracts of each sample by: 

^iCr ~~ ^Target ^Ref *- L ^Target ^Ref L^T 

where S-,. get and S Kef are one standard deviations (SD) of the S. 
chartarum and G. candidum assay results, respectively, and r 
is the correlation coefficient between these results. 



[4 



wnere £ iCT . Ci is given by Equation [11 applied to one calibrator 
results; and S. CT(S; by Equation [1] applied to the test sample 
results. Since calibrator and test samo.1 e C- values were 
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of the C T fcr the calibrator. Variances of AC T#GEC values were 
salsulated in tne sane manner. Standard errors of difference 
were determined from the appropriate standard deviation 
divided by the square root of the number of replicate 
observations (extractions!, and confidence intervals for the 
differences were constructed using these standaro errors. 

With N 0 representing the number cf cells in the 
calibrator sample, the corresponding cell numbers in rest 
samples were estimated by N 0 2'- y [4], where AY was the estimator 
AAC T/ AC I( c r4C/ cr AC ?fGEC . In this paper the term "relative 
error" refers the range implied h y one standard oeviatron 
about ay / u c 2-*' I±Sl ", in which S, iY is given by equation [2] or 

[:} . Confidence intervals were constructed around the 
estimated cell numbers by N 0 2 "- Yit ' SA///: " , where t is the 
appropriate Student t-value and three replicate extractions 
were used. 

In method evaluation experiments, ccnidia quantities 
determined by the AAC r , AC X|STAC/ or AC~, 3E0 methods (NT) were 
compared to "known" quantities of conidia added to the dust 
simples. Toe "known" quantities were determined from 
ntmscysemet er ceil counts cf three replicate aiiguots (at 
least 40D t:>tal counts) of tne conidi= stock suspensions used 
for dilution and sample amendment. The "known" value for AC T 
(N K ) was calculated from equation [4; based on the 

----- - j - • — ■ — - c c.u u o _ ui i z n i c. u t l. >l { an o ~ -c 

differences: d = ACT - known value were evaluated via analysis 
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of variance to test the null hypothesis: d = 0. The 95% 
confidence level range for individual observations of d was 
constructed, assuming d to be normally distributed, and used 
to characterize the precision of a single estimate utilizing 
TaqMan quantification. Note that when antilogs are taken, the 
confidence interval describes lower and upper limits to the 
ratio N T /N H . 

The direct enumeration of Stachybctrys conidia in 
dust samples was performed by weighing dust samples, 
suspending them in 0.5% Tween 20 to a concentration of 1 mg/ml 
and, with constant mixing of the suspensions, aliquots were 
applied to a hemocytometer chamber. Nine replicate aliquots, 
or fewer if this was sufficient ro enumerate at least 400 
conidia, were counted in this manner for each suspension. The 

volumes of the examined grids were used to calculate conidia 

numbers per ml of suspension and these values converted to 
numbers per mg of dust. For comparability with relative error 
of the TaqMan estimates, one standard deviation ranges for 

direct ccunt estimates were calculated. Conidia were assumed 
to te rand cm] y distributed wit tin each grid. Under this 
assumption the corresponding relative error is a range such 
that the observed count represents an observation one standard 

deviation above or cne standard ceviat ' on below a Foisson 
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dust samples taken from two contaminated homes were obtained 
by £ZaC : analyses of TaqMan assay results and compared with the 
results of presumptive direst microscopic enumeration of these 
conitiia. Mean estimates obtained from the TaqMan assays fell 
within, or very close to the 0.24 to 1.04 range of direct 
counts that was predicted by tne method evaluation experiments 
(Example 2, Table 1) . 

Example 2, Table 1. Quantities of S. chanamm conidia in home 
dust samples determined by LACT TaqMan analysis and direct 
microscopic enumeration . 



Location in 
Home 


Pro<imity to 
Fungal Growth 


AACT TaoMan Estimate 
0oniciia/5mg dust Relative Error 3 


Direct count estimate 
Conidia/5mg dust Relative Error 9 


Living Rm 


Remote Room d 


6 


4 - 10 


667 


444 - 1000 


Basement 


Same Room 


1100 f 




2333 


1 577 - 2901 


Basement 


Same Room 


9200 


7100 - 12000 


26889 


25215 - 28674 


Dining Rm 


Remote Room 


560 


420 - 740 


1444 


1096 - 1904 


Basement 


Same Room 


238.00 


1830C - 31000 


30444 


23660 - 32340 


Basement 


Adjacent Room 


300 


260 - 340 


778 


534- 1133 


Basement 


Same Room e 


77200 


56700- 105000 


68266 


50737 - 55597 


HVAC 




1.7 


0.3 - 1-..2 


556 


357 - 866 



Ho 

b Heme 2 locatec in Cincinnati, CH 

c Composite HVAC system dust as described in Methods section of text 
d Small amount of funga_ growth, no confirmed S zzchybarys 
e Sample collected directly beneath area c: fungal growth 

Analyses of kn :wn numbers of Sta chybo t rys conicia 
over a ranee f rem 2 x II : to 2 X 1C in the presence of 10 mg 
of composite IT/AC system dust were found to provide 95% 
occurrence results v;iuhin a range from 25% to 104% of expected 
va.'urs us .ice r\:is arrrraih. 

A second type : f matrix effect that :an affect PGR- 
cased analyses of dust samples is the influence of PGR 
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inhibitory compounds- Retention of such compounds through the 
DNA extraction and purification procedures occurred in en] v 
one sample in this study. A simple procedure, involving tne 
dilution and re-analysis of a DNA extract from this sample was 
used to identify this matrix effect and to obtain a corrected 
estimate of conidia quantities. This procedure should be 
generally applicable so long as the concentrations of target 
sequences in the samples are sufficiently high to still be 
detectable after the inhibitor's effects are negated by 
dilution. In practice, however, such follow-up analyses are 
only likely to be necessary when significant differences are 
observed in the reference sequence assay results of test and 
calibrator samples in the initial analyses of the samples. 
Zxamicle 3: Evaluation of Stachybotrys chartarum in the House 
of an Infant with Pulmonary Hemorrhage: Quantitative 
Assessment Before, During, and After Remediation 

Air samples (Example 3, Table 1) were taken in a 
home under remediation for mold damage in two ways; either 
using a cassette filter (37mm with O.c mm filter) or w:: th a 

r-;igh ?j.cw Sampler pump (Gi_ian Instrument Co., Clearwater, Fl) 
calibrated at a flow rate of 10 liter per min. These samples 

were taken for a period cot we en C and 70 hr s at 10 liter per 



WO 01/96612 PC T/l $01/18892 

~J / 

f i _ t e r ) . 

Conidial stocks of the target fungus, i.e. 
£tachybotr;ss chaxtarum, and the reference target, i. e. 
Geotri chuui c a n di d urn , w ere prepared to act as calibrator and 
interna 1 standard, respectively . 

Genomic DKAs were extracted from 2 0 p.1 conidial 
suspensions using a glass bead moiling arc glass milk 
adsorption method. Briefly, this method involved mixing test 
and reference eonidis suspensions (ID -il ea.) with 0.3 g of 
acid-washed glass beads (G-1277; Sigma, St. Louis, MO 1 and 10 
Ul, 100 ul end 300 ui, respectively, of glass milk suspension, 
lysis buffer and binding buffer from an Elu-Quik DNA 
purification kit (Schleicher and Schueil, Keene, NH i in 
sterile 2 ml conical bottom, screw cap tubes (506-636; FGC 
Scienti f ics . Ga ithersburg, MD) . The tubes v/ere shaker, in a 
mini beadbeater (Biospec Produsts, Bart lesville, OK) for one 
minute at maximum rate and DMAs were recovered in final 
volumes of 200 ul distilled water after performing a slight 
modification of the small-scale protocol provided with the 
Elu-Quik purification kit. 

One lagMan probes ano primers were obtained from the 
custom oligonucleotide synthesis facility at ?E-Applied 
5i osy s terns (Ftster City, CA) . TaqMan probes contained a TAMRA 
group conjugated to their 3 T -terminal nucleotide and a FAM 
gi^.„ ^.^.i/ie- ti men L -terminal, n^o^eotiocs as tne quencher 
and reporter f lucrcehromes , respectively. For Geotri chum 
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candi dum, the forward primer is NS92F: 5 1 -CACCGCCCGTCGCTAC 
(SEQ ID NO: 86}; the reverse primer is GcandRl : 5 1 - 
AG AAAAG TTGCCCTCTC C AG T T (SEQ ID NO:87), and the probe is GeoP2 : 
5 ' -TCAATCCGGAAGCCTCACTAAGCCATT (SEQ IB NO: 88). For 
Stachybotrys chartarum, the forward primer is StacF4 5'- 
TCCCAAACCCTTATGTGAACC ( SEQ IB NO:186}, the reverse primer is 
StacR5 5 ' - G T T T G C C AC T CAGAGAAT AC T GAAA (SEQ ID NO: 187), and the 
probe is StacF2 5 1 -CTGCGCCCGGATCCAGGC ( SEQ ID MC:188). 

PCR reactions were prepared in 0.5 ml thin-walled, 
optical grade PGR tubes (PE Applied Biosystems, Foster City 
CA) by addition of the following components: 12.5 yl of TaqMan 
Universal Master Mix, a 2 x concentrated, proprietary mixture 
of AmpliTaq Gold™ DNA polymerase, AmpErase® UNG, dNTPs with 
UTP, passive reference dye and optimized buffer components (PE 
Applied Biosystems, Foster City CA) ; 2.5 \il of a mixture of 
forward and reverse primers (10 nM each); 2.5 ul of 400 nM 
TaqMan probe; 2 . 5 ul of 2 mg/ml bovine serum albumin (fraction 
V, Sigma Chemical, St. Louis, MO) and 5 ]il of DNA template. 
Standard procedures for the operation of one m:;del 770C, as 
oessrirei : n oho instrument ' s mor.ucl, wore followed. This 
included one use of all def aulo program settings witn the 
exception of reaction volume which was changed from 50 to 25 
Ul . Thermal cycling conditions consisting of two mm at 5C°C, 
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reporter aye fluorescence resulting from the synthesis cf PGR 
products to ceccme significantly higher than background 
fluorescence levels were automatical! y performed by the 
instrument for each reaction using default parameters. Assays 
for 5. chartarum (target) sequences and G. candidum (reference) 
sequences in the same DMA samples were performed in separate 
reaction tubes . 

Results of air sampling with either filters or 
BicSamplers indicated that the number of airborne S. chartarum 
spores in this FK house was low before the remediation began 
(Example 3, Table 1). The number of S. chartarum spores in the 
air, when the furnace blower was activated {typical condition 
for the winter months), increased by a factor cf 17-47 in the 
living room. During demolition, the number of 5. chartarum 
spores in the air increased by four orders of magnitude in the 
basement, about three orders of magnitude in the dining room 
and about two orders of magnitude in the upstairs bedroom 
(Example 3, Table 1) . Thus this technology, under actual 
ccnditisns, can defect the target fungus over four orders cf 
magnitude . 
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Table 1. Results of air sampling for S. chartarum ( S . c . ■ 
spcres in the mold contaminated home. 



Date 


Sample Method 


Location 


Sample Time 


S c. Spores 






(Room = RM) 


(H) 


(#/nv air) 


Pre-remediation 


12/29-30 


Filter (Passive) 1 


Living Rm 


25.5 


0.2 




BioSampler (passive) 


Living Rm 


25.5 


0.3 


12/30-31 


Filter (active) 2 


Living Rm 


24 


9.3 




BioSampler (active) 


Living Rm 


24 


5.0 


12/31 


Filter (active) 


Dining Rm 


90 


0.1 




BioSample (active) 


Dining Rm 


90 


1.7 


12/31 - 1/4 


Filter (active) 


Basement 


90 


0.6 


riiirinn Pr> mpH i 


atton 3 


















1-19 


Filter 


Easement 


6.6 


1.1 > 10 5 




BioSampler 


Basement 


6.5 


1.6 x 10 3 




Filter PMP 4 


Basement 


6.5 


2.0 x 10 3 


1-20 


Filter 


Dining Rm 


6.25 


1.8 k 10 3 




BioSampler 


Dining Rm 


6.25 


2.7 x 10 3 




Filter PMP 


Dining Rm 


5.75 


4.0 < 10 3 


1-21 


Filter 


N. Bedrm 


7.75 


0.1 \ 10 3 




BioSampler 


N. Bedrm 


7.75 


0.1 x 10 3 



1 "passive" means furnace blower off, furnace sealed and inoperable 

2 "active" means furnace blower on, furnace operable . 



EXAMPLE 4: 

Identification and Quantification of Helicobacter pylori 

Culturing of Helicobacter pylori from environmental 
sources continues tc be an obstacle in detesting and 

enumerating this crganism. Selection cf primer ana probe 

sequence analyses oi 1c strains cf H. pylori and ether 
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DNA was extracted from aiiquots of ten- fold serial 
dilutions of pylori by EluQuick Kits fro- Schieeicher and 
Schueli, Inc. The cells were lysed, DMA bound to glass beads 
ana washed with alcohol and salt reduction solutions followed 
by elation from filters with water. One set of extraction 
tubes, contained only H. pylori. A second set also received 
iCVMl E. Coll. Pcroions of some DNA extracts were subjected 
to agarose gel electrophoresis and GelStar staining. Yields of 
high molecular weight total DNA (appearing as bands on the 
1.51 gels) were estimated by comparisons of their fluorescence 
signals with those of a series of known mass standarcs 
(Gicco/BFD) using a model Si fluorimager (Molecular Dynamics) . 

The more commonly identified non-pylori Helicobacter 
species were tested with H . pylori primers and probe (Example 
4, Table 1} . Results show that when compared to the negative 
extraction control all of these species were also negative. 
All obtained C T values in the, range of 37 to 39. A 40 C~ is 
the lowest negative value obtainable. Counts of the bacteria 
were high. They ranged from 107 to 106 per assay. The H. 
?vle. ri strain also was initially in this range with a ct value 
was 13. 
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Example 4 , Table 1 



Bacteria 


Dilution 


Cells 


/TaqMan 












Values 


Campyl cba cter jejuni 


10° 


8 . 


75 x :o c 


36.55 




itr 1 


8 . 


75 x 10 5 


26.86 






8 . 


75 x 10 4 


38 .73 


Helicobacter felis 


10° 


6. 


8 x 10 1 


37 . 55 




10" 2 


6. 


8 x 10* 


3 6. 17 




io- 2 


6. 


8 x 10 3 


38.21 


7 i c rih/5 ct e r hedotiicus 


10° 


n 


5 x 10 7 


3 6 . 6 S 




10 _1 


2 


3 x 10 e 


37. 3 4 




10~ :: 


o 


I x 10 5 


3 9.74 


Helicobacter mustelae 


10° 


-L . 


9 x 10 b 


2 4 . b 6 




io- 1 




9 >: io' 


36. 37 




1CT 2 


J. . 


9 :•: 10 6 


37 . 65 


lie J. J. L (JSJ dL Lei ^p_y lui-L 


100 




i >; io 7 


14 . 93 


io- 1 




1 x 10 6 


18.23 




IO" 2 


n 


1 x 10 5 


21.45 




IO" 3 


*■> 


1 >: 10* 


2 5.24 




10"- 




1 :< 10 3 


32.73 




10 b 




J. .< 10" 


o4 . oj 




1 0" 6 


~> 


1 x 10 1 


35.24 




10" 7 


-> 


1 x 10° 


39 . 58 


Negative Extraction 










Control 








37 . 65 


Positive Calibrator 










Control 


10" 1 


o 


.8 v 10- 


17 . 3 


S amp 1 e s of 


serially 


diluted 


H. pylori 


ceils spann 



a 6 log concentration range were subjected :o DKA extraction 
and TaqMan analysis. 

E a a. una tea ee^_ cuarniaaes an ana cxaracoeG s a rap a a s 
ranged from 2 0 to 2 x 10 6 based on direca microscopic counts 
following staining with DAPI. Results from 5 replicate 
experiments shewed a good correlation (r2 - 0.99 ) between 
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were seen for two Heli acta ere r pyl ori strains . It was concluded 
that the TaqMan quantitative PGR method has the potential to 
provide accurate quantification of H. pylori cells in 
environmental samples . 

Ten-fold dilutions of a single DNA extract are shown 
in Figure 4 along with the corresponding regression analysis. 
This curve is linear all the way to a negative C T of 40. The R- 
. squared is 0.999. Counts that correspond to the initial 
dilution can be extrapolated for the other dilutions and can 
be included on the X-axis. Figure 4 shows a linear range from 
1.5 x 10 s to 1.5 genome equivalents. 

Example 4, Figure 4. Log (base 10) H. pylori counts per assay 

are plotted against the cycle threshold values. 

CONCLUSIONS 

Having now fully described this invention, it will 
be appreciated by those skilled in the art that the same can 
be performed within a wide range of equivalent parameters, 
concentrations, and conditions without departing form the 
spirit and scope of the invention and without undue 
experimentation . 

While this invention has been described in 
connection with specific embodiments thereof, it will be 
understood that it is capable of further modifications. This 
application is intended to cover any variations, uses, cr 
adaptations or one invention following, in general, the 
principles of the intention and including such departures from 
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the creser.: disclosure as come wichin known cr customary 
practice wiohin the arc to which the invention pertains and a 
may he applied to the essential features hereinbefore set 
forth as follows in the scope of the appended claims. 
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WHAT IS CLAIMED IS: 

1. A method cf detecting and quantifying fungi and 
bacteria comprising obtaining a sequence of the fungus to be 
detected and quantified, extracting the DNA from a sample, 
subjecting said DNA to polymerase chain reaction and 
fluorescent probe analysis. 

2. The method according to claim 1 wherein the 
fungi and bacteria are selected from the group consisting of 
pJcsidia coerulea , Absidia glauca, Absidia corymbifera, 
Acremonium strlctum, Alternaria alternate , Apcphysomyces 
elegans, Saksena vasifcrmis, Aspergillus flaws, Aspergillus 
oryzae, Aspergillus fumigatus , Neosartoryta fischeri , 
Aspergillus niger, Aspergillus foetidus, Aspergillus 
phoenicus, Aspergillus nonius, Aspergillus ochraceus, 
Aspergillus ostianus , Aspergillus auriccnus f Aspergillus 
parasiticus , Aspergillus scjae, Aspergillus reszrictus , 
Aspergillus caesillus , Aspergillus ccnicus, Aspergillus 
sydcwii r Aspergiii us talari i , Aspergiii us tor rues, Aspergute 

versi color , Chaetcmi um glctosum, Claccspori urn cladcspcrici de 
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amszeicdami , Eurotium chevalier! , Eurotium herbaricrum , 
Eurotium ruorum, Eurotium repens, Geotrichum candidum strain 
UAMK 7863, Geotrichum candidum, Geotrichum klebshnii, 
Memnonielia echunata, Mcrtierella polycehpahal , Mcrtierella 
wolfii, Mucor mucedc , Mucor amphibiorum, Mucor circinellcides 
Mucor heimalis , Mucor indices, Mvcor mucedo, Mucor racemcsus , 
Mucor famosissimus rFJiizcpus azygosporcus , Phizcpus 
homcZhalicus , Rhizopvs micr zsporus , Rhizopus oligosporus , 
Rhizopus oryzae, Myrothecium verrucaria r Myrothecium roridum, 
Paecilomyces liiacinus , Paecilomyces varicti, Peru cillium 
freii, Penicillim verrucosus, Penici Ilium hirsutum, 
Peni cilli urn alberechii , Peni oil 1 urn a u rant 3. egn seum, 
Penicillium polonicvm, Penicillium viridicatum, Penicillium 
hirsutum, Penicillium brevi compatcum , Peru cillium chrysogenum 
Penicillium griseefulvum, Penicillium glandicoia, Penicillium 
coprophilum, Penicillium crustaeceum, Penicillium egyptiacum, 
Penicililium crustosvm, Penicillium citrinum, Penicillium 
sartoryi, Penicillium westlingi, Peniciillium corylophilum, 
Penicillium dec umben s , Peni cilli urn echinulat urn , Peni cillium 
szlitum, Penicillium schlerctigen um , Penicillium italicum, 
Eupenicillium expans'jm, Penicillium fellutanum, Penicillium 
chariesii , Penicillium j anzhinellum , Penicillium raperi , 
Penicillium madriti, Penicillium gladioli, Penicillium 

cxa., c^m, ren^ci.i^ium rzcueicrzii , Penis i um simp^icissimum 

Penicillium cchrochl iron , Penicillium spinulcsum, Penicillium 
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to 

clabrim, Pericillum thomii , Fenicillium pupurescens , 
Eupenicillium lapidosum, Rhizomucor miehei , Rhizomuccr 
pusillus , Rhizomuccr variabilis, Rhizopus stolonifer, 
Sccpul ari opsi s asperula , Scopulariopsis brevdcaulds , 
Scopulariopsis fusca, Scopulariopsis brumptii , Scopulariopsis 
chartarum, Sccpulari opsis sphaercspora , Trichoderma 
aasperellum, Trichoderma hama turn r Trichoderma i< r iride, 
Tri choderma harzianum / Tri choderma 1 ongibrachiai urn, 
Trichoderma ci trcviride , Trichoderma a trcviride , Trichoderma 
kcningii, Ulocladium atrum, Ulocladium chartarum, Uloclacium 
hotrytis, Wallemia sebi, Escherichia cold, Helicobacter 
pylcrii, Penicillium verrucosum, and Stachybotrys chart arum. 

3 . The method according to claim 2 wherein the 
fungi are selected from the group consisting of Absidia 
ccerulea/glauca, the Forward Primer is NS92F: 5'- 
C AC CGCCCGT C G C TAG (SEQ ID NO : 1 ) , the reverse primer is AcoerRl 
r : r -T0IAGT77GCCATAGTTCTCTTCCAG (SEQ ID KG : 2 } , and the probe is 
hurl : b » - Z Z CAT T GAAT GG T TAT AG 7 GAG GAT AT G GG A T C i SEQ ID NO : 3 ) 



4 . The method according to claim 2 wherein the 

'una: arc selected from the croup consistino of Absidia 
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5 . The method acccrcmg to claim 2 wherein the 
fungi are selected fro^. the group consisting of Acreracnium 
strictum, the forward primer is AstrcFl : 5 T - 

CAA.C C CAT T G T GAAC T TA.CC AAAC (SEQ ID NO : 7 } , the reverse primer is 
AstrcRi: 5 f -CGGCCCICAGAGAAATACGAIT (SEQ ID NO : 8 ) , and the 
probe is AstrcPl : 5 ' -TCAGCGCGCGGTGGCCDC ( SEQ ID NO:9). 

6 . The method according to claim 2 wherein the 
fungi are selected from tne gr:up consisting of Al ternaria 
alternate, the forward imer is AaltrEl : 5 1 - 3GCGGGCTGGAACCTC 
(SEQ ID NO: 10), the reverse primer is AltrRI-1: 5 T - 

G C A.AT I AC AAAAG G T T TAT G T T T G T C G T A ( SEQ ID NO : 1 1 ) , or the reverse 
primer is AaltrRl-2: 5 f - I G C AAT TAG T AAAGG T T TAT G T T T G T C G T A. (SEQ 
ID NO: 12), and the probe is AaitrDl : 5 T - 
TIACAGCCTIGCIGAATTATTCACCCTTGTCTII (SEQ ID NO : 1 3 ) . 

7 . Tne method according to si aim 2 wherein the 
fungi are selected from the group c insisting of Ap> o p h y s cmy c e s 
elegans and Saksenea vasiftrmis, the forward primer is NS32F: 
5 ' -GACCGCCCGTCGCTAC ( 5 E 2 ID NO:14), the reverse primer is 
AelegRl: 5 ' -GACTCGAAT3A2TT:t:g:TT: [ SEQ ID NC:15), ano tne 
probe is AelegFl: 5 ' -IGGC2AAGA0CAGAAIATGGGATTGC (SEQ ID 

NO: 16; . 



rungi are seleoted f rim the group consisting of Aspergillus 
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f Uvus/cryzae, the forward primer is AflavFl: 5 ' - 
C3AGTGTAGGGTTCCTAGCGA ( SEQ ID NO: 17), the reverse primer is 
AflavRl: 5 ' -CCG3CGGCCATGAAT (SEQ ID NC:18), and the probe is 
AflavPl: 5 1 -TCCCACCCGTGTTTACTGTACCTTAGTTGCT (SEQ ID NO:19). 

9 . The method according to claim 2 wherein the 
fungi are selected from the group consisting of Aspergillus 
fumigatus, Neosartorya fischeri, the forward primer is 
AfumiFI: 5 ] -GCCCGCCGTTTCGAC (SEQ ID NO:20), the reverse primer 
is Af umiRl : 5 1 -CCGTTGTTGAAAGTTT 3AAGTGATTAC (SEQ ID NO: 21), and 
the probe is AfumiFI: 5 1 -CCCG-X-GAAGACCCCAACATG (SEQ ID N0:22). 

10 . The method according to claim 2 wherein the 
fungi are selected from the group consisting of Aspergillus 
niger/f oetidus /phoenicus , the forward primeris AnigrFl : 5'- 
GCCGGAGAOCCCAACAC-3 T (SEQ ID NO : 2 3 ) , the reverse primer is 
AnigrRl: 5 T - T G T T GAAAG T T T ? AAC T GAT T G CAT T - 3 T (SEQ ID NO: 24), and 
the probe is AnigrFl: 5 1 -AATCAAITCAGACTGCACGCTTTCAGACAG (SEQ 
ID NO: 2 3. } . 

— • Ine me choc ac;;i:uing n claim 2 wherein ohe 
fungi are selecued from the group consisting if Aspergillus 
ncmius, the forward primer is AflavFl: 3'- 
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12 . The method according to claim 2 wherein the 
fungi are selected from the jroup consiscmg of Aspergillus 
ochraceus/oe tianus /auricc-mus, one forward primer is AcchrFl: 

5 T -AAG3TGGG02I03GTGIATAGO" 3 ' (SEQ ID NO : 2 9 ) , toe reverse primer 
is AochrRl: 5 1 -GGGGGGAGGGGTGTG- 3 1 ( 5EQ ID NO: 30), and the 
prcce is AochrPl: 5 f -AGGTTGTTGGi TOG ^CGAGCCC (SEQ ID NO: 31). 

13: . The method a:::rdin:' :c slaim 2 wherein the 
fungi are selected from the group consisting of Aspergillus 
parasiticus / sojae, the forward primer is AfiavFl: 5 f - 
CGAGTGTAGGGTTCCTAGCGA- 3 ' (SEQ ID NO:32), the reverse primer is 
AparaR3: 5 ' -GCC OGGGGCTGACG- 3 T (230 ID NO:33), and the probe is 
AflavPl: 5 ' -TCCCAOOOGTGTTTACTGTAOOTTAGTTGCT (SEQ ID NO:34). 

14 . Tie method according to claim 2 wherein the 
fungi are selected from the group consisting of Aspergillus 
restr Ictus/ r.aesillus/coni cus, one forward primer is ArestFO: 
5 ! - CGGGCCC GO GTTCAT- 3 T ( SEQ ID MO : 2 5 ) , the reverse primer is 
ArestRl: 5 T -GTTGTTGAAAGTTTTAAOGATTTTTGT (SEQ ID NC:36), and 
the probe is Aresc?!: 5 T -CCCGOGGGAGACTCCAACATTG (SEC ID 
NO: 17; . 

13 . One method according zc claim 2 wherein the 
fungi are selected from the group consisting of Aspergillus 

3 T (SEQ ID NO: 38), the reverse primer is versRi : S'- 



WO 01/96612 PCT/USO 1/1 8892 

72 

C C AT TG T T GAAAG T T T T G AC T GAT T T T A (SEQ ID NO: 39), and the prcbe is 
versPl: 5 1 -AGACTGGATCACTCTCAGGCATGAAGTTCAG (SEQ ID NC:40). 

16 . The method according to claim 2 wherein the 
fungi are selected from the group consisting of Aspergillus 
tamarii, the forward primer is AflavFl: 5 T - 

C GAG TGTAGGGTTCC TAG C G A (SEQ ID NO : 41 ) , the reverse primer is 
AtamaF.l: 5 * -CCCGG GGGCCTTAA (SEI ID NO: 42), and the probe is 
AflavFl: 5 ? -TCCCACCCGTGTTTACTGTACCTTAGTTGCT (SEQ ID NO:43). 

17 . The method according to claim 2 wherein the 
fungi are selected from the gr:up consisting of Aspergillus 
terreus, the forward primer is AterrFl: 5'- 

TTACCGAGTGCGGGTCTTTA (SEQ ID NO:44), the reverse primer is 
AterrFl: 5 1 -CGGCGGCCAGCAAC ( SEQ ID NO:45), and the probe is 
AterrFl: 5 ? -AACCTCCCACCCGTGACTATTGTACCTTG . (SEQ ID NO: 46). 

IS . The method according to claim 2 wherein the 

fungi are selected f rem the croup cr.nsist.ing c t Aspergillus 
u s o u s , z h e i r'-v^rd crcccr is AususFl: ': 1 - 

•^jr^i^^i _ -.l ^■■^-■j i' - - 1 ^T i -J aC:4/;, z :\ e reverse primer is 
AustsRl: S'-GCCGAAGCAACGTIGGTC (SEQ ID KG : 48) , and the probe 
is AustsFl : 5 ' -GGCQ 2GGG0AGGCCTAAC0 (SEQ ID NO: 4 9) . 
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versicolor, the forward primer is AversF2: 5 T -CGGCGGGGAGCCCT 
(SEQ ID NO: 50), the reverse primer is versRI: 5 T - 
C C AT T G ? T GAAAG T T T T GAG TGAT T T T A (SEQ ID NO: 51), and the probe is 
versPl: 5 T - A 3 AC T G C A T GAG T 3 T • I AG G CAT G AA 3 T 0 GAG (SEQ ID NO: 52). 

20 . The method according to claim 2 wherein the 
fungi are selected from the jr:-up consisting cf Chaetomium 
globe sum, the forward primer is Cgli-bEl: 5 T - C C G GAG GCCCT G AAAAG 
(SEQ ID NO : 5 j } , the reverse primer is CglobRl : 5 T - 
CGCGGCGCGACCA (SEQ ID NO: 54), and the probe is CglobPl: 5'- 
AGAT G TAT G C TAG TAG G C T C G G T G C GAG AG (SEQ ID NO: 55) . 

21 . The method according tc claim 2 wherein the 
fungi are selected from the gr:-up consisting of Cladosporium 
cladosporicides the Type 1, the forward primer is CcladlFl: 

5 1 -CATTACAAGTGACCCCGGTCTAAC (SEQ ID NO: 56), the reverse primer 
is GciadRl : 5 ' -CCCCGGAGGCAACAGAG (SEQ ID NO: 57), and the probe 
is CcladPl: 5 1 -CCGGGATGTTCATAACCCTTTGTTGTCC (SEQ ID NO: 58); 
and for Type 2 the forward primer is CcladlFl: 5 1 - 
TACAAGTGACOCCGGCTACG (SEQ ID NO: 59), the reverse primer is 
C sladRi : 5 1 -CCCC 3GA3GCAACAGAG (SEQ ID NO: 50), and toe probe is 
CcladPl : 5 T -CCGGGATGTTCATAACCCTTTGTTGTCC (SEQ ID NO : 5 1 ) . 

22 . The method according to claim 2 wherein the 
herbarum, the forward primer is CherbFl : 5 f -AAGAACGCCCGGGCTT 
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(SEQ ID NO: 62), rhe reverse primer is CherbRl : 5 T - 
CGCAAGAGTTTGAAGTGTCCAC (SEQ ID NO: 63), and the probe is 
CherbPl: 5 1 -CTGGTTATTCATAACCCTTTGTTGTCCGACTCTG (SEQ ID NO: 64). 

23 . The method according to claim 2 wherein the 
fungi are selected from the group consisting of Cladosporiura 
sphaercspermum, the forward primer is CsphaFl: 5 r - 
ACCGGCTGGGTCTTTCG (SEQ ID NO: 65), the reverse primer is 
CsphaRl: 5 1 -GGGGTTGTTTTACGGCGTG ( SEQ ID NO: 66), and the probe 
is CsphaPl: 5 T -CCCGCGGCACCCTTTAGCGA (SEQ ID NO:67). 

24 . The method according to claim 2 wherein the 
fungi are selected from the group consisting of Conidicbclus 
cor cnatus/mcongruus , the forwarc primer is NS92F: 5'- 

C AC CGCCOGTCGCTAC (SEQ ID NO : 68) , the reverse primer is ConiRl : 
5 1 -TGACCAAGTTTGACCAATTTCTCTA ( SEQ ID NO: 69), and the probe is 
OoniPi: 5 ' -ATGGTTTAGTGAGGCCTCTGGATTTGAAGCTT (SEQ ID NO:70). 

3D . The method according to claim 2 wherein the 

t; cOsiis, l i_: waro primer is j.z^—i : l ' "^Lu'cu^L'ci^bi j-iv^ \oE^ 

ID NO: 71), one reverse primer is CunRl : 5 T - 

AA7CTAGTTTGCCATAGTTCTCCTCA ( SEQ ID NO : 72 ) , end one probe is 
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. The method according to claim 2 wherein the 
fungi are selected from the group consisting of Emericella 
nidulans/rugul Dsa/quadril ir.eata, the forward primer is 
AversFl: 5 ' -CAACCTCCCACCCGTGAC ( SEC ID NO: 74), the reverse 
primer is AniduRl: 5 ' -CATTC-oTGAAAGTTTTGACTGATTTGI (520 ID 
NO: 75), and the probe is versPl: 5'- 
AGACTGCATCACTCTCAGGCATGAAGTTCAG (SEC ID NO: 7 6). 

-7 . The method according to claim 2 wherein the 
fungi are selected from the group consisting of Eurotium 
mstelodami.'chevalieri/herbariorun/rubrum/repens, the forward 
primer is EamstFl: 5 ' -GTGGCGGCACCATGTCT i.SEQ ID NO:7'') ( the 
reverse primer is EamstRl : 5 ' -CTGGTTAAAAAGA.TT 3GTTGCGA (SEQ 2D 
NO: 76), and the probe is Earns t PI : 5 ' -CAGCTGGACCTACGGGAGCGGG 
(SEQ ID NO: 79) . 



23 . The method according to claim 2 wherein the 
fungi are selected from the group consisting of Epicoccum 
nigrum, the forward primer is EnigrFl : 5'- 

T T G 7 AG AC T 7 C G G T C T G C TAG 7 T C T T s, SEQ ID NO : 8 01 , the reverse primer 
is EnigrFl: 5 1 -TGCAAITGCAAAGGGTTTGAAT {SZj 2D NO : 31), and the 
probe is EnigrFl: 5 ' -GA7GTCTTTTGAGTACCTTCGTTTCCTCGGC (SEQ ID 
NO: 62) . 



ngi are selected from the group consisting of Geotrichum 
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candidum srram UAMH 7863, the forward primer is GecFl : 5 T - 
GATATTTCTTGTGAATTGCAGAAGTGA (SEQ ID N0:S3), the reverse primer 
is GeoRl: 5 1 -TTGATTCGAAATTTTAGAAGA.GCAAA ( SEQ ID NO: 84), and 
the probe is Geo?l: 5 1 -CAATTCCAAGAGAGAAACAACGCTCAAACAAG (SEQ 
ID NO: 85) . 



fungi are selected from the group consisting of Geotrichum 
candidum, the forward primer is NS92F: 5 1 -CACCGCCCGTCGCTAC 
(SEQ id NO:36), the reverse primer is GcandF.l : 5 T - 
AGAAAAGTTGCCCTCTCCAGTT (SEQ ID NO: 87) , and the probe is GeoPZ : 
5 1 -TCAATCCGGAAGCCTCACTAAGCCATT (SEQ ID NO: 88), 



fungi are selected from the group consisting of Geotrichum 
klebahnii, the forward primer is NS32F: 5 T -CACCGCCCGTCGCTAC 
(SEQ ID NO:39), the reverse primer is GklebFtL : 5'- 
AAAAGTCGCCCTCTCCTGC (SEQ ID NO: 90), and the probe is GeoP2 : 



3D 



The method according to claim 2 wherein the 



The method according to claim 2 wherein the 



- 7CAATCCGGAAGCC7CACT7L-.GCCAI T { SEQ I 



1' NC :91) . 




fungi are selected from the arcup c 



ting of Memncnielia 



echinata, the forward primer is Staii'4 5 ' - 
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3 3 - The method according to claim 2 wherein the 
fungi are selected from the group consisting of Mortierella 
pclycephala /'wolf ii, the forward primer is MS 92 F : 5'- 

C AC C G C C C G T C j C TAG (SEQ ID NO: 95), the reverse primer is McrtRl 
5 1 - T GAG CAAG ITT GGATAAC T T T TC AG (SEQ ID NO: 96) , and the probe is 
McrtPl: 5 1 -CTTAGTGAGGCTTTCG GATTGGATCTAGGCA (SEQ ID NO: 97;. 

34 . The method according t-: claim 2 wherein the 
fungi are selected from the group consisting of Mucor mucedc, 
the forward primer is NS92F: 5 1 -CACCGCCCGTCGCTAC (SEQ ID 

NO : 93 ) , the reverse primer is MmuceEl: 5 1 - 

C T AAAT AA T C T AG T T T G C CAT AG TTTT C G (SEQ ID NO: 99), and the probe i 
Mucrl: 5 T -CGGATTGAATGGTTATAGTGAGGATATGGGATC (SEQ ID NO: 100). 

5 5 . The method according to claim 2 wherein the 
fungi are selected from the group consisting of Mucor 
ampnibioruou/circineiloides/heimalis/indicus/mucedo/racemosus/ 
ramosissimus and Rhizopus azygosporus/homothal icus/ 
microsporus/oligosporus/cry :ae, the forward primer is NS92F: 
5 1 -CACCGCCCGTCGCTAC (SEQ ID NO:101), the reverse primer is 
KucF.1-1: 5 ' •- C C TAG T T T G C CAT AG T T C T GAG GAG ( SEQ ID 110:102.!, and th 
probe is Mu:?l: 5 1 - C C GAT T GAAT G G T T A TAG T GAG CAT AT G G GAT C ( SEQ ID 
NC : 1 0 3 ) . 

fungi are selected from the group consisting cf Myrothecium 
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verrucaria/rcridum, the forward primer is MyroFl : 5'- 
AGTTTACAJ^AXTCCCAAACCCTTT (SEQ ID NO: 104), the reverse primer 
is MyroRl : 5 1 -GTGTCACTCAGAGGAGAAAACCA (SEQ ID N0:1C5), and the 
probe is MyroFl: 5 ' -CGCCTGGTTCCGGGCCC (SEQ ID NO: 106) . 

17 . The method according to claim 2 wherein the 
fungi are selected from the group consisting of Paecilomyces 
lilacinus, the forward primer is lilaFl: 3'- 

CCCACTGTGAACCTTACCTCAG (SEQ ID NO: 107), the reverse primer is 
PliiaRl: 5 1 -GCTTGTGCAACTCAGAGAAGAAAT (SEQ ID NO :10c) , and the 
probe is PiilaPl: 5 T -CCGCCCGCTGGGCGTAATG (SEQ ID NO:109). 

53 . The method according to claim 2 wherein the 
fungi are selected from the group consisting of Paecilomyces 
variotii, the forward primer is PvariFl: 5 ' -CCCGCCGTGGTTCAC 
(SEQ IDI NO : 1 1 C ) or the forward primer is PvariF2: 5'- 
CGAAGACCCCTGGAACG (SEQ ID NO:lil), and the reverse primer is 
PvariRl: 5 ' - G T T G T T GAAAG T T T T AAT T GAT T GAT T G T (SEQ ID NO: 112) , and 
ohe probe is Pva ri ?I : 5 ? - CTCAGACGGCAACCTTCCAGG 7A f SEQ ID 
NO: 12 3). 

2 9 . The method according zo claim 2 wnerein the 
fungi are selected from the arc-up ccnsisoina of Penici]2ium 
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G AAAG T T T T AAAT AAT T TAT AT T T T I AC T C AG AG T T (SEQ ID NO: 115), and the 

probe is PenF2 : 5 1 -CGCGCC 2GCCGAA3ACA (SEQ ID NO : 1 1 6 ) . 

-IC . The method according to claim 2 wherein the 
fungi are selected from the group consisting of Penicillium 
aurantiogri seum/polonicum/vir idicatum/ f reii, the forward 
primer is ?auraF2 : 5 1 -ACCGAGTGAGG3CCCTT (SEQ ID NO: 117), the 
reverse primer is PauraR6: E ' -CCCGGCGGCCAGTA (SEQ ID NO: 113), 
and the probe is Fen?3 : 5 ' -TO0AA0OT0C0AO00GTGTTTATTT (SEQ ID 
NO : 1 1 9 } . 

41 . The method according tc claim 2 wherein the 
fungi are selected from the group consisting of Penicillium 
breviccmpactum* / alberechii, the forward primer is PbrevFl : 5 f 
CCT TGT TGC T T CGGCGA (SEQ ID NO: 120), the reverse primer is 
?brevR2 : 5 ' - TCAGAOTACAATCTTCAGACAGAGTTCTAA ( SEQ ID NO : 1 2 1 ) , 
and the probe is PbrevPl : 5 ! -CCTGCCTTTTGGCTGCCGGG ( SEQ ID 
NO: 122) . 

42 . The method according tc claim 2 wherein the 
fungi are selected from one group consisting of Penicillium 
chrysogenuiru/griseof ulvum/ rlandicol a / coprophilum/expansumand 
Eupcniciilium crustaceum/egypciacum, the forward primer is 
PchryFl : 5 ' -CGGGCCCGCCTTAAC (SEQ IDNO:122), the reverse 

tl _n-.e_ _ b r C1'_ ; t- ; j " - 0 r-jj L _ \. _ jr^r^i rir.T 1 1 >~ X>_'i' i T jl CAC T C AGAG TA 

(SEQ ID NO: 124) or the reverse primer is PchryR2-l: 5'- 
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ID NO: 12 5) , and the 
ID NO: 126; . 

42 . The method according to claim 2 wherein the 
fungi are selected from the group consisting of Penicillium 
citrinum/sartoryi/westlingi, the forward primer is FcitrFl: 
5 ' -CCGTGTTGGCCGAAGCTA (SEQ ID NO:127), the reverse primer is 
PcitrRl: 5 T - TTGTTGAAAGTTTTAACTAATTTCGTTATAG (SEQ ID NO: 128), 
and the probe is ? citrF2 : 5 T -CCCCTGAACGCTGTCTGAAGTTGCA (SEQ ID 
NO: 129) . 

4 4 . The method acccrding to claim 2 wherein the 
fungi are selected from the group consisting of Penicillium 
corylophiium, the forward primer is PcoryFl : 5 1 - 
GTCCAACCTCCCACCCA (SEQ ID NO : 1 3 0 ) , the reverse primer is 
PcoryR3-l: 5 1 -GOT 3AGA.C TGCAAT CI TO AGACTGT ( SEQ ID NO: 131), and 
the prooe is PcoryPl : 5 T -CTGCCCTCTGGCCCGCG (SEQ ID NO:132). 

40 . One me the according to claim 2 wherein the 

aecumbens , the fcrwara primer is roecul "• : 1'- 

GGCCTCCGTC ZTCCTTTG ! SEQ ID N 0 : 1 3 3 ) , the reverse primer is 



C 1AAAG TTT TAAATAAT T TAT AT TTT GAG T C AG AO OA ; SEQ 
crcte is Pen?: : 5 ' -CGCGCCCGCCGAAGACA • SEQ 
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fungi are selected from the group consisting of Penicillium 
e ch inula turn / so li t um/ca^embert i i /comune / c rustosum, the forward 
pricier is FchryFl : 5 ' -CGGGCCCG 3CTTAAC (SEQ ID NO: 136), the 
reverse primer is PauraRl-1 : 5'- 

GAAAGTTT7AAATAAITTATATTTTCADT3AGA3T: (SEQ ID NOrlST?, and the 
probe is PenF2 : 5 ' -CGGGCCCG 3 3 3AAGAGA (SF.Q ID M3:i3S). 

4 7 . The method arc or ding to claim 2 wherein the 
fungi are selected from the group consisting of Penicillium 
expansum/coprcphilum, the forward primer is FauraFi : 5'- 
ACC GAG T GAGGG C C 3 T T (SEC ID NO: 139), the reverse primer is 
FchryR6: 5 ? -CCCGGCGGCCAGTT ( SEQ ID NO: 140), and the probe is 
PenP3: 5 1 -TCCAACCTCCCACCCGTGTTTATTT (SEC ID NO: 141). 

4 3 . The method according to claim 2 wherein the 
fungi are selected fr:m tne group consisting of Penicillium 
f eliutanum/ charlesii, the forward primer is PfeliFl: 5'- 
AAC 0 T C C C AC C C G T G TAT AC T T A (GEO ID NO: 142), the reverse primer is 
PfeilRl: 5 1 -CTTATCGCTCAGACTGCAAGGTA (SEC I P NO: 143), and the 
probe is PfeilPl : CGGTTGCCCCCCGGCG (SEQ ID NC:144). 

4 9 . The method according to olaim 2 wherein the 
fungi are selected frcm tne group consisting of Penicillium 
janthmellum/raperi, the forward primer is PjantFO : 5'- 

- ■ ■ ■ ------ — - ----- - - - «, _ - ..-„:_-= w . , in- reverse prime r 10 

PjantP.2: 5 1 -TTGAAAGDTTTAACTGATTTAGCTAATOG (SEC ID NO: 146) , and 
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the probe is FjantF2: 5 1 - T G C AA T C T T C AG AC AG C G T T C AG G G (SEQ ID 
NO: 147 ) . 

50 . The method according to claim 2 wherein the 
fungi are selected from the group consisting of Penicillium 
madriti/gladioli, the forward primer is PauraFl : 5 1 - 
CGGGCCCGCCTTTAC (SEQ ID NO: 148), the reverse primer is 
PchryRl - 1 : 5 1 - GAAAG T T T TAAATAAT T TAT AT T T T C A C T GAG AG TA (SEQ ID 
NO: 149) or the reverse primer is PchryR2-I: 5'- 

G AAAG T T T TAAATAAT T TAT AT T T T GAG T CAG AC C A- (SEQ ID NO: 150), and the 
probe is PenP2 : 5 T -CGCGCCCGCCGAAGACA (SEQ ID NO:151). 

51 . The method according to claim 2 wherein the 
fungi are selected from the grcup consisting of Penicillium 
oxalicum, the forward primer is PoxalFl: 5 1 -GGGCCCGCCTCACG 
(SEQ ID NO: 152), the reverse primer is PoxalRI : 5 T - 

G T T G T T GAAAG T T T T AAC T GAT T TAG T C AAG T A (SEQ ID NO: 153), and the 
probe is PoxalFl: 5 1 -ACAAGAGTTCGTTTGTGTGTCTTCGGCG (SEQ ID 
NO : I 5 4 ) . 

5 2 . Tn e me the a according c o c_anu s wnerein cne 
fungi are selected from the group consisting cf Penicillium 
roqueforti-i , the forward primer is PchryFl : 5 ' -CGGGCCCGCCTTRAC 
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- The method according tc claim 2 wherein the 
fungi are selected frcn rice :rrcup consisting of Penicillium. 
sirp:licissimum/ochrochlcron, the forward primer is FsimpFl-1: 
5 1 -AACCTCCCACCCGTGTTGAT" ( SE 2 ID NO:158), the reverse primer 
is PsimpR2-l: 5 r - GAGATCCGTTGTTGAAAGTTTTATCTG (SEQ II- NO: 159) 
or the reverse primer is Psi:npR3-l: 5'- 

GAG AT CCGTTGTT GAAAG T T T T AACAG (SEQ ID NO : 160) , and the probe is 
PsinpPl ; 5 T - C 3 G C C T C AC GGCCGCC (SEQ ID NO: I 61 ) . 

54 . The method according to claim 2 whereon the 
fungi are selected from the group consisting of Penicillium 
spi nolo sum/ gl abrum/rhomii ,/pupurescens and Eupenici Ilium 
lapidcsum, the forward primer .is Pspir.El : 5'- 
GTACCTTGTTGCTTCGGTGC (SEQ ID NO: 162), the reverse primer is 
PspinRl : 5 ' -CGTTGTTGAAAGTTTTAACTTATTTAGTTTAT (SEQ ID NO: 163;, 
and the probe is PspinPl : 5 1 -TCCGCGCGCACCGGAG (SEQ ID NO :1€4) . 

55 . The method according to claim 2 wherein the 
fungi are selected from one .Troup consisting of Rhizomuccr 
miehei/pusillus/variabilis, the forward primer is NS92F: 5'- 
CACCSCCCGTCGCTAC (SEQ ID NO: -.65; , one reverse primer is 
PjuucRI : 3 ' -GTAGTTTGCCATAGTTCGGCTA (SEQ ID NO:I€6.. , and the 
probe is PmucPI: 5 1 -TTGAATGGCTATAGTGAGCATATGGGAGGCT (SEQ ID 
NO : 167) . 

5 6 . The method according to claim 2 wherein the 
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fungi are selected from the croup consisting of Rhizopus 
soclcnifer, one forward primer is NS92F: 5 ' -CACCGCCCGTCGCTAC 
(SEC 1 ID NO: 163 i, the reverse primer is RstoiRi : 5*- 
G C T TAG T T T G C CAT AG T T C T C T AAC AA (SEQ ID NO: 169), and the probe is 
Mu:Pl: 5 ' -CCGATTGAATGGTTATAGTGAGCATATGGGATC (SEQ ID NO:170). 



57 . The method according to claim 2 wherein the 
fungi are selected from the group consisting of Scopulariopsis 
asperula, the forward primer is SCbrvFl : 5'- 

C C C C T G C G TAG TAG AT C C TAG AT (SEQ IE' NO: 171), the reverse primer is 
SCasprRl: 5 ' -TCCGAGGTCAAACCATGAGTAA (SEQ ID NO: 172) and the 
probe is ScopPl : 5 1 -TCGCATCGGGTCCCGGCG (SEQ ID NO:173). 

55 . The method according :o claim 2 wherein the 
fungi are selected from the group consisting of Scopulariopsis 
brevicaulis/ fusca, the forward primer is SCbrvFl: 5 ! - 
C C C C 7GCG TAG TAG AT C C T AC AT (SEQ ID NO: 174), the reverse primer is 
SCbrvRi: 5 1 -TCCGAGGTCAAACCATGAAATA (SEQ ID NO: 175), and the 
prcbe is ScopPl: 5 1 -TCGCATCGG3TCC IGGCG { SEQ ID NO:176). 

~ - T.M3 metnio aicoramg oc o^aini 2 wherein one 
fungi are selected from the group consisting of Scopulariopsis 
brumptii, the forward primer is SCbrmFl : 5 1 - 
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60 . The method according to claim 2 wherein, the 
fungi are selected from "he croup consisting of Sccpular iops i: 
chariaruii, one fcrwarc primer is SCchrFI : 5'- 

C C C C C T G C G T.AG TAG T AAAG C ! SEC ID MO : 1 8 J ) , Che reverse primer is 
SCchrRl: 5 1 -TCCGAGGTCAAACCATCAP.G (SEQ ID NO : 1 8 1 ) , and the 
probe is Scop?!: 5 ' -TGGCATOGGGTGGCGGGG (SEC IE NC:182;. 

'51 . Tne mechod according to claim 2 wherein the 
fungi are selected f rem che arc up consiscing of Sccpularicpsi: 
sphaer cspora , one forward primer is SOsphEl : 5 ' - 
C C C CCTGCG TAG TAG T T TAGAA (SEQ ID NO: 133), the reverse primer is 
SCsphRl: 5 ' - CO 3AGGTGAAAC GATEAU AG (SEQ ID NO:184i, and the 
probe is ScopPl : 5 f -^CGC^CGGGZCCCGGCG (SEQ IE NO:185/. 

62 . Tne method according cc claim 2 wherein the 
fungi are selected f rem the arc up consisting of Stachybotrys 
chartarum, the forward primer is StacF4 5 ' - 

ICCCAAACCCTTATGTGAAGC (SEQ ID NO: 136), the reverse primer is 
StacRS 5 T -GTTTGOGAG?CAGAGAATAGTGAAA (SEQ ID NO: 137), and the 
probe is SoacP2 5 ' -GTGOGGOGGGATGOAGGS (SEQ ID NO:188). 

6 3 . Tne reecho:: a coe rcing to claim 2 wherein the 
fungi are selected frcm the group consisting of Trichoderma 
asperellum/hamatum, the fcrwarc p-rimer is TasprEl : 5 1 - 

w — ----- - - - -- •- - ^ -- -• '-. . ----- - - • ~ - i - ------- '- - 

TasprE2-l: 5 ' -GGAOEACAGAAAGAGTTTGGTT o STT (SEQ ID NO: 130) , and 
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the prcbe is TridPl: 5 1 - C C AAAC T G T T G C C T C G G C G G G (SEQ ID N0:191). 

64 . The method according to claim 2 wherein the 
fungi are selected from the grcup consisting of Trichoderma 
asperellum/hamatum/viride*, the forward primer is TasprFl : 5'- 
CCCAAACCCAATGTGAACGT (SEQ ID NO: 192), the reverse primer is 
TasprRl: 5 ' - T T T G C T C AG AG C T G T AA- 3AAA T AC G (SEQ ID IIO: 193) , and the 
probe is TridPl: 5 } -CCAAACTGTTGCCTCGGCGGG ( SEQ ID NO:194). 

65 . The method according to claim 2 wherein the 
fungi are selected from the group consisting of Trichoderma 
harzianum, the forward primer is TharzFI: 5 1 -TTGCCTCGGCGGGAT 
(SEQ ID NO: 195} , the reverse primer is TharzRl : 5'- 

AT T T T C G AAAC G C C TAG GAGA (SEQ ID NO: 196), and the probe TharzPi : 
5 ' -CTGCCCCGGGTGCGTCG (SEQ ID NO:197). 

66 . The method according to claim 2 wherein the 
fungi are selected from the group consisting of Trichoderma 

longibraohiatum/ citrcviride , the forward crimen is TlcricFl : 

prcbe is TlcrgFl : 5 ' -GCGCRGCCCCGGRTCCCR K 5EQ ID NO : 2 0 C ) . 
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5 ' -CCCAAACCCAATGTGAACCA (SEQ I D NOrZCl), the reverse primer is 
IviriP.l: 5 1 -TCCGCGAGGG AACTAGAG i SEQ I C K'C : 2 02 ; , and the probe 
is TridPl: 5 1 -C 1AAAGTGTTGCC ICGGCGGG (SEQ ID NO: 203 J. 

6 3 . The method according tc claim 2 wherein the 
fungi are selected from one jroup consisting of Ulocladium 
a Oram'' chart arum, the forward primer is UatrmFl : 5 T ~ 
GCGGGCTGGCATCCTT ( SEQ ID NO : 2 j4 } , the reverse primer is 
UatrmRl: 5 T -TTGTCCTATGGTGGGCGAA (SEQ ID NO: 205), and the probe 
is Ulo?l: 5 T -TGAATTATTCACCCGTGTCTTTTGCGTACTTCT (SEQ ID 
NO : 20 6) . 

6 9 . The method ascending to si aim 2 wherein the 
fungi are selected from the group consisting of Ulocladium 
bouryt is, the forward primer is UbotrFl : 5 1 -CCCCCAGCAGTGCGTT 
(SEQ ID NO:207), she reverse primer is UbotrRl : 5 T - 

C T GAT T G C AAT TAG AAAAG G T T TAT G (SEQ ZD NO: 2 08), and the probe is 
Ulo?l: 5 1 - T GAAT TAT T G AC C C G T GT CT T T T GC G TAG T T C T (SEQ ID NO: 209). 

7 0 . The method according oo claim 2 wherein the 
fungi are selected from ihe group consisting of Waliemia sebi, 
one forward primer is WsebiEl : 5 ' -GGCTTAGTGAATCGTT OGGAG (SEQ 
ID NO: 210), the reverse primer is WsebiRi : 5 T - 
GTTTACCCAACTTIGCAGTCCA ( SEQ ID NO : 2 i 1 ) , and the probe is 
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71 . The method according to claiin 2 wherein the 
fungi are selected from the group consisting of Universal 
Fungal Group, for ASSAY 1, the forward primer is 5.8F1: 5 1 - 
AACTTTCAACAACGGATCTCTTGG (SEQ ID NO:213), the reverse primer 
is 5.8E1: 5 1 -GCGTTCAAAGACTCGATGATTCAC (SEQ ID NO:214), and the 
probe is 5.SP1: 5 ' -CATCGATGAAGAACGCAGCGAAATGC (SEQ ID N0:215), 
for ASSAY 2, the forward primer is NS92F: 5 1 -CACCGCCCGTCGCTAC 
(SEQ II) NO:216), the reverse primer is ZygRl : 5 f - 
T AAT GAT C C T T C C G C AG G T T G (SEQ ID NO:217), and the probe is ZygPl : 
5 ' - G 3 TAG G G AAAG G T T G I T AC G AC T T T TAG T T G G T G T AAA (SEQ ID NO: 218). 



72 . The method according to claim 2 wherein the 
bacteria are selected from the group consisting of Escherichia 
coli, the forward primer is uidAFl : 5 1 -GGGCAGGCCAGCGTATC (SEQ 
ID NO:219), the reverse primer is uidARl: 5 r - 

CCCA:ACTTTGCCGTAATGA (SEQ ID Nj:220) or the reverse primer is 
uidAR2: 5 1 -CGTACACTTTTCCCGGCAAT (SEQ ID NO: 221) and the probe 
is uidAFl: 5 ' -TGCTGCGTTTCGATGCGGTCA (SEQ ID MO: 222 ) 



moth ?.d 



c.l a im 



wnerem trie 



u O - ~ t: -i c 'v. J. - - C 



;aoter pylcrii, the forward primer is HpylFl : 5 f - 
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74. The method according 
is a fluorescent label. 

75. The method according 
detected and quantitated using PCR, 
molecular techniques . 

76. The me the d according 
primer and probes are used of deterr 
fungi and bacteria. 



PCT/IJS01/188V2 

tc claim 1 wherein the label 

t:« claim 1 wherein fungi are 
hybridization, or other 

to claim 2 wherein the 
'dning the ceil quantities of 



77. The method according to claim 2 wherein the fungi 
are selected from the group consisting of Aspergillus 
caespitosus the forward primeris AcaesFl: 
5 1 -CTCCCACCCGTGAATACCTT the reverse primeris AcaesRl : 
5 T - GGC T CAGAC G CAAC T C TAC AAT and the probe is AcaesPl : 
5 T -CACTGTTGCTTCGGCGAGGAGCC . 



78. The method according to claim 2 wherein the fungi 
are selected from the group consisting of Aspergillus candidus , 
the forward primer is AcandFl : 5 1 -TTACCGAGTGAGGGTTTCTCTGA 
the reverse primer is Acand Ri : 5 T -ACA.GTGTTCGTGTTGGGGTCTT and 
the probe is PsimpPl; 5' -CCGCCTCACGGCCGCC . 

79. Tine method according to claim 2 wherein the fungi are 
selected from the group consisting of Aspergillus cervinus , 
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the forward pr.iT.er is AcervFI : 5 ' -CCACCCGTGCTATTGTACC T TT 

the reverse primer is AcervFI- I: 5 1 -CAACTCAGACTGCAATTCAGAACtGT 

and the probe is AfumiF2: 5 ' -TTCTCGGCGGGCGCGG . 

80. The method according to claim 2 wherein the fungi 
are selected from the group consisting cf Aspergillus clavatus, 
the forward primer is AclavFl: 5 T -CCCGCCGTCTTCGGA the reverse 
primer is AclavF.l : 5 ! -CCGTTGTTGAAAGTTTTAACTGATTATG, and 

the probe is AfumiPl: 5 T -CCCGCCGAAGACCCCAACATG . 

81. The method according to claim 2 wherein the fungi 
are selected from the group- consisting of Aspergillus flavipes, 
the forward primer is AflvpFl: 5 ' -CCACCCGTGACTACTGTACCAC, 

the reverse primer is AfivpRl: 5 1 -CCGGCGGCCAGCTAG, 

the reverse primer is AflvpR2: 5 T -AJ3GCTTTCAGAAACAGTGTTCG, and 

the probe is AspPl: 5 1 -TTGCTTCGGCGGGCCC . 

82. The method according to claim 2 wherein the fungi 

are selectee from the group consisting of Aspergillus n.iveus, 
the forward primer is, An.iveFI : 5 ' -ACCCGTGCCTATTGTACCCT, the 
reverse primer is AniveRI : 5 1 -TGCAAACAATCACACTCAGA.CAC, and the 
probe is Asp?l : 5 ' -TTGCTTCGGCGGGCCC . 
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reverse primer is AcchrR2-l: 5 ' -CGGCGAGCGCTGTtCC, and the probe 
is AcchrFl : 5 ' -ACCTTGTTGCTTCGGCGAGCCC . 

84. The methcd according to claim 2 wherein the fungi 
are selected from the group consisting c f Aspergillus ostianus, 
the forward primer is AochrFl : 5 T - AAC C T C I C AC C C G T G TAT AC C , the 
reverse primer is AostiRl-1: = ' -CGGGGAGCGCTGTTCT, and the probe 
is AochrFl : 5 T -ACCTTGTTGCTTCGGCGAGCCC . 

85. The method according to claim 2 wherein the fungi 
are selected from the group consisting cf Aspergillus paradoxus, 
the forward primer is ApardFl : 5 1 -CGGGGGGCTTACGCT, the reverse 
primer is ApardRl-1: 5 T - G AC T G C AA C T T CAT AC AG AG T T G G T , and the probe 
is PenPi : 5 1 -CGCGCCCGCCGAAGACA. 

86. The method according to claim 2 wherein the fungi 
are selected from the grcup consisting cf Aspergillus 

penicil lie ides, the forward primer is ApeniF2: 
5 f -CGCCGGAGACCTCAACC, the reverse primer is ApeniR2 : 
5 ' -TCCGTTGTTGAAAGTTTTAACGA: and the probe is 
Apeni?2 : 5 1 - T GAAC AC T G T C T G AAG G 1' T G C AG T C T GAG TAT G . 

87. The method according tc claim 2 wherein the fungi 
are selected from the croup consisting of Asperaillus 
scieroticruiu, one forward primer is AcircFl : 

5 T -AT TAG T GAG T GAG GGTCCCTCG, the reverse primer is AsclrRl: 
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5 1 -CCTAGGGAGGGGGGTTTGA, and the prcbe is AcircPi : 
5 ' -CCCGCCGAAGCAAGAAGGTACG . 

68. The method according to claim 2 wherein the fungi 
are selected from the group consisting of Aspergillus sydowii, 
the forward primer is AsydoFl-1: 5 T -CAACCTCCCACCCGaGAA, the 
reverse primer is versRl : 5 ' -CCATTGTTGAAAGTTTTGACTGATTTTA, and 
the probe is versFl: 5 1 -AGACTGCATCACTCTCAGGCATGAAGTTCAG . 

69. The method acccrding to claim 2 wherein the fungi 
are selected from the group consisting of Aspergillus unguis, 
the forward primer is AunguFl : 5 ' -CAACCTCCCACCCTTGAATACT, 

the reverse primer is AunguRl : 5 ! -TCACTCTCAGGGATGAAGTTCAG, and 
the probe is AcaesPl : 5 ' -CACTGTTGCTTCGGCGAGGAGCC . 

90. The methcd acccrding to claim 2 wherein the fungi 
are selected from the group consisting of 

Aspergillus wentii, the forward primer is AwentFl : 

91. Tne method according to claim 2 wherein the fundi 
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5 f - G T C AGAG G C TAT AAC AC ACAG ; ZAG , and the probe is CalbPl : 
5 ' - T T ? AC C G G GC C AG CAT C G G T T T . 

92. The me the d according to claim 2 wherein the fungi 
are selected from the group consisting of Candida dubliniensis , 
the forward primer is CdabFl : 5 1 -AGACCAGACTTGGTATTTTGCAAGTTA, 
ohe reverse primer is CdubF.l : 5 T -TAGGCTGGCAGTATCGTCAGA, and the 
probe is CiubPl : 5 1 -TTTACCGGGCCAGCATCGGTTT . 

93. The method according tc claim 2 wherein the fungi 
are selected from the group consisting of Candida (Pichia) 
guilliermondii, the forward primer is CguiFl: 

5 1 -CCTTCGTGGCGGGGTG, the reverse primer is CguiRl : 
5 T -GCAGGCAGCATCAACGC, and the probe is CguiPl : 
5 1 - C C G C AG C T TAT CGGGC CAG C . 

94. The method according to claim 2 wherein the fungi 
are selectee from the group consisting of Candida haemulonii, 
the forward primer is ChaeFl: 5 1 -GGAG33ACAACGAGCAGTC, 

the reverse primer is ChaeRl : 5 1 -AGGAGCCA3AAAGCAAGACG, and 
the probe is ChaePi : 5 1 -AT G TAG TACAGC C C T C T G G GC T G T GC A . 

95. The method according to claim 2 wherein the fungi 

type 11/ the forward primer is Cha2Fl : 5 1 -ATCGGGTGGAGCGGAACT , 
the reverse primer is Cha2Rl: 5 T - C GAAG CAG 3 AAC CAT C T GAGA , and 
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the prcbe is Cha2Pl : 5 ' -AAGTGGGAGCTGATGTAGCAACCCCC . 

96. The method according to claim 2 wherein the fungi 
are selected from the group consisting of Candida krusei, 

the forward primer is CkruFl: 5 ' -CTCAGATTTGAAATCGTGCTTTG, 
the reverse primer is CkruF.l : 5 T -GGGGCTCTCACCCTCCTG, and 
the probe is CkruFl: 5 1 -CACGAGTTGTAGATTGCAGGTTGGAGTCTG . 

97. The method according to claim 2 wherein the fungi 
are selected from the group* consisting of Candida lipolytica, 
the forward primer is ClipFl: 5 1 -TAGCGAGACGAGGGTTACAAATG, 

the reverse primer is ClipRl: 5 1 -CGTCGGTGGCAGTGTGGA, and 
the probe is ClipFl: 5 1 -CCTTCGGGCGTTCTCCCCTAACC . 

98. The method according to claim 2 wherein the fungi 
are selected from the group consisting of Candida lusitaniae, 
the forward primer is ClusFl: 5 1 -GGGCCAGCGTCAAATAAAC, 

the reverse primer is ClusRl: 5 1 -CGCAGGCCTCAAACAAACA, and 
the probe is ClusFl: 5 f -AGAATGCGGCGCGTGCCTCCG . 

99. The method according to claim 2 wherein the fungi 
are selected from the group consisting of Candida maltose, 

the forward primer is CmalFl: 5 ' - GGC C AG CAT C AG T T T G G AC , 
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1C; . The method according to claim 2 wherein the 
fungi are selected from the group consisting of 
Candida parapsilosis, the forward pPrimer is CparFl: 
5 ' -GATCAGAC7TGGTATTTTGTATGTTACTCTC, the reverse primer is 
CparRl: 5 ? -CAGAGGZACATTTCTTTGCAC, and the probe is 
CparPl : 5 T -OCT" TAG AG T T TAG CGGGC CAGCAT C A . 



1CI. The method according to claim 2 wherein one 
fungi are selected from the group consisting of 
Candida soiae, the forward primer is GscjFl: 
5 ' -CGGTTGTGTGTTATA 3CCTTCGTA/ the reverse primer is CsojRl: 
5 ' -AT CAT TAT G C C AAC AT C C TAG G T AAT , and the probe is 
C tropP2 : 5 f - C GC AG T CC T C AG T C T AG GC T G GCAG . 



1C2. The method according to claim 2 wherein the 
fungi are selected from the group consisting of Candida 
trcpic-lis, the forward primer is CoropFl: 
5'-GCGGTAGGAGAATTGCGTT, the reverse primer is CtropR2: 
5 7 -TCATTAIGCCAACATCC7AGGTT7A, and one prcoe is 
Ctrop?2 : 5 ' -CGCAGTCCTCAGTCTAGGCTGGCAG . 



1G3. The me the d according to claim 2 wherein the 
fungi are selected from one group consisting of Candida 

the reverse primer is CvisRl: 5 1 -T 2TAGGCTGGCAGTATCCACG, and 
the probe is CvisFl : 5 ' -AATGTGGCACGGCCTCGGC . 
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104. The method according to claim 2 wherein the 
fungi are selected from the group consisting of Candida 
zeylanoides, the forward primer is Czey Fl : 

5 ' -GTTGTAATTTGAAGAAGGTAACTTTGATT, the reverse primer is Czey Rl 
5 ' -GACTCTTCGAAAGCACTTTACATGG, and the probe is Czey PI: 
5 ' - C C T T G GAAC AGGAC G T CACAGAGGGT . 

105. The method accordinq to claim 2 wherein the 
fungi are selected from the group consisting of 
Emericella (Aspergillus) nidulans/rugulosa/quadrilineata, 
the forward primer is AversFl: 5 1 -CAACCTCCCACCCGTGAC, 

the reverse primer is AniduRl-1: 

5 T -CCATTGTTGAAAGTTTTGACTGATaTGT, and the probe is 
versP 1 : 5 ? - AG AC T G CAT C AC T C T C AG G CAT G AAG T T C AG . 

106. The method according to claim 2 wherein the 
fungi are selected from the group consisting of Geotrlchum 

kl ehahnli, the forward primer is GklebFl: 5 1 -GGGCGACTTTTCCGGC, 

one reverse primer is GkiecRZ : r: 1 -TGGCACAAATTCTCCTCTAATTTATTTA, 
and one price is GkleoFl: 

5 ' - AAGC T AG T C AAAC T T GG I CAT T T AGAGGAAG T AAAAG T C . 

107. The method according to claim 2 wherein the 
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5 ' -GAAAGTTTTAAATAATTTATATTTTCACTCAGAgTA, and the probe is 
Pen?2 : 5 1 -CGCGCCCGCCGAAGACA. 

108. The method according to claim 2 wherein the 
fungi are selected from the group consisting of Penicillium 
a tr amenta sum, the forward primer is PgrisFl-1: 

5 1 -ACCTGCGGAAGGATCATTtCT, the reverse primer is 
PatraRl: 5' -CCCCGGCGGCCATA, the probe is PenP3 : 
5 T -TCCAACCTCCCACCCGTGTTTATTT . 

109. The method according to claim 2 wherein the 
fungi are selected from the group consisting of Penicillium 
aurantiogriseum, the forward primer is PauraF3 : 

5 1 -CGCCGGGGGGCTTC, the reverse primer is PauraRl-1: 

5 1 - GAAAG T T T T AAATAAT T TAT AT TIT C AC TC AGAg T T , the probe is PenP2 : 5 1 

CGCGCCCGCCGAAGACA. 

110. The method according to claim 2 wherein the 
fungi are selected from the group consisting of Penicillium 
auraniiogris e urn /pol cni c um/vi ri di ca t um/frei i , 

the forward primer is ?expaF3.-I : 5 1 -TTACCGAGTGAGGGCCgTT, the 
reverse primer is PauraRb: 5 1 -CCCGGCGGCCAGTA, the probe is 
PenF3 : 5 T -TCCAACCTCCCACCCGTGTTTATTT . 

111. The method according to claim 2 wherein the 
fungi are selected from the group consisting of Fenicillium 



W O 01/96612 PCT/US01/18892 

98 

canescens, the forward primer is PcaneFl : 

5 ' -TTACCGAGCGLAGAATTCTCTGA, the reverse primer is PcaneRi : 
5 ' -AGACTGCAATTTTCATACAGAGTTCA, the prcbe is 
PsimpPl : 5 ' -CCGCCTCACGGCCGCC . 

112. The method according to claim 2 wherein the 
fungi are selected from the group consisting of Fenicillium 
citreonigrum, the forward primer is PcteoFl-1: 

5 ' -TGTTGGGCTCCGTCCTCtTC, he reverse primer is PcteoRl-1: 

5 f -CGGCCGGGCCTtCAG, the probe is Pen?7 : 5 ' -CCGAAAGGCAGCGGCGGC . 

113. The method according to claim 2 wherein the 
fungi are selected from the group consisting of Fenicillium 
coprophilum the forward primer is PcoprFl-1: 

5 ' -GGGTCGAAICTGGCACtCA, the reverse primer is PchryRl-1: 

5 T -GAAAGTTTTAAATAATTTATATTTTCACTCAGAgTA, the prcbe is PenPl : 

5 ' -CGCCTTAACTGGCCGCCGG . 

"11. The method according zc claim 2 wherein uhe 
• UTigi av selected from thr group consisting of Penicilliuni 
cr::szcs::n: f the forward primer is PcrusFl : 5 ' -GGGGGGGGGGC1TR, 
the reverse primer is PauraRl-1: 
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115. The method according to claim 2 wherein the 
fungi are selected from the group consist i r:q cf Peru' cilli urn 
digitatum, the forward primer is PaethFl-1: 5 1 -CGGGGGGCTCtCGCT, 
the reverse primer is FcigiRl : 5 ' -CGTTGTTGAAAGTTTTAAATAATTTCGT, 
the probe is FenP2 : 5 T -CGCGCCCGCCGAAGACA. 

116. The method according to claim 2 wherein the 
fungi are selected from the group consisting of Fenicillium 
expansion, the forward primer is PexpaF2-i: 

5' -TGCGAGGGGTGTTTATTTACaTl, the reverse primer is PexpaRi : 

5 1 -TGAGTGAGAGGACAATCTTCAGG or ?expaRl-l: 

5 1 -TCACTCAGACGACAATCTTCtGG, the probe is PenFl: 

5 ' -CGCGTTAACTGGCCGCCGG . 

117. The methcd according to claim 2 wherein the 
fungi are selected from the group consisting of Fenicillium 
freeii, the fcrward primer is PfreiFI: 5 ' -TCACGCCCCCGGGT, 
Che reverse primer is PauraRl-1: 

5 T -GAAAGTTTTAAATAATTTATA.TTTTCACTCAGAgTT , the probe is 
?en?2 : 5 ! - C GCGC C C G C C G AAGAC A . 

118. The mechcd according to claim 2 wherein the 
fungi are selected from the group consisting of Peniciliium 

5 T -GCGGGGGGCTTtCGT, the reverse primer is FchryRl : 
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5 1 - G AAA G T T T T AAAT\AAT T TAT AT T T T C AC T C AG AC T A , the prcbe is 
Pen?2 : 5 ' -CGCGCCCGCC G AAGAC A . 



119. The method according to claim 2 wherein the 
fungi are selected from the group consisting of Penicillium 
griseofulvum, the forward primer is PgrisFI-1: 
5 1 -AC C T G C G G AAG GAT CAT T t C T , the reverse primer is PchryR6: 
5 ' -CCCGGCGGCCAGTT , the probe is PenP3 : 
5 ' -TCCAACCTCCCACCCGTGTTTATTT . 

12 0. The method according to claim 2 wherein the 
fungi are selected from the group consisting of Penicillium 
hirsutum*, the forward primer is PhirsFl-1: 5 ' -GCCGGGGGGCTCAtA, 
the reverse primer is PauraRl-1: 

5 1 - GAAAG T T T TAAAT AAT T TATAT T T T C AC T C AG A_g T T , the probe is 
PenP2 : 5 ' -CGCGCCCGCC GAAGACA . 



121. The method according to claim 2 wherein the 

fungi are selected from the group consisting of Penicillium 

the reverse primer is PimplRl : 5 1 CGITGTTGAAAGTTTTGACIGATTGI, 
the probe is PimplPi: 5 ' -AACGCTGTCTGAAGCTTGCAGTCTGAGC - 
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the reverse primer is PislaFl : 5 1 -GGCAACGCGGTAACGGTAG, 
the probe is PislaPl : 5 ' -AGCCCAACCTCCCACCCGTG . 

123. The method according tc claim 2 wherein the 
fungi are selected from the group consisting of Penicillium 
italicum, the forward primer is FitalFi-1: 

5 T -CTCCCACCCGTGTTTATTTAtCA, the reverse primer is PexpaRl : 

5 1 -TCACTCAGACGACAATCTTCAGG or PexpaRl- 1: 

5 1 -TCACTCAGACGACAATCTTCtGG, the probe is PenPl : (+) 

5 1 -CGCCTTAACTGGCCGCCGG . 

124. The method according to claim 2 wherein the 
fungi are selected from the group consisting of Peni cillium 
melinii, the forward primer is PmeliFl-1: 

5 1 -CACGGCTTGTGTGTTGGtCT, the reverse primer is PrneliRl : - 
5 ! -GGGCCTACAA3AGCGGAA, the probe is PenP7 : 5 f - 
C C GAAAGGCAGC GGC GGC . 

125. The method according to claim 2 wherein the 
fungi are selected from the group consisting or Penicillium 
miczynskii , the forward primer is PmiczFl-i: 

5 1 -FTGTTTAACGAAFCTTGTTGCaTT, the reverse primer is PmiczRl-1: 
5 T - ■ 2 T C AG AC T G CAT AC T T CAG AC a G A , the probe is PsimpPl: 
5 T - C C G C C T C AC G G C C G C C . 
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12 6. The method according to claim 2 wherein the 
fungi are selected frcm the group consisting of Fenicillium 
olsonii, the forward primer is PolsnFl: 5 f -GGCGAGCCTGCCTTCG, 
the reverse primer is PenR2 : 

5 ' -GATCCGTTGTTGAAAGTTTTAAATAATTTATA, the probe is PolsnP2: 5'- 
TCCGCGCTCGCCGGAGAC . 

127. The method according to claim 2 wherein the 
fungi are selected from the group consisting of Fenicillium 
purpurogenum, the forward primer is PpurpFl : 

5 1 -AGGATCATTACTGAGTGCGGA, the reverse primer is PpurpRl : 
5 1 -GCCAAAGCAACAGGGTATTC, the probe is PpurpFl: 5 ? - 
CCCTCGCGGGTCCAACCTCC . 

128. The method according to claim 2 wherein the 
fungi are selected from the group consisting of Fenicillium 
raistrickii, the forward primer is PgrisFl-1: 

5 ' - AC C T GC G GAAG GAT CAT T t C T , the reverse primer is PraisRl: 

5 ' -CCCGGCGGCCAGAC, the probe is Pen? 3 : 
r ' -TCCAA-2CrCCCA.CCCGTGTTTA.TTT . 

129. The method according to claim2 wherein the fungi 

are selected frcm the group ccnsising cf Fenicillium restriction, 
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130. The method according to claiirL 2 wherein the 
fung.i are selected from one group consisting cf Fenicillium 
scl eroziorum, the forward primer 15 P solrFl: 

5 ' -TTCC CCCGGGAACAGG, the reverse primer is P sclrRl : 
5 ' -GCCCCATACGCTCGAGGAT, tne probe is P sclrPl : 5'- 
CCGAAAGGCxAGTGGGGGCAC . 

131. The method according to claim 2 wherein the 
fungi are selected from the group consisting of Penlcillium 
simplicisslmum/ochrDchlcron, the forward primer is PsimpF2-l : 
5 ' - CGC C GAAGAjZACCATTGAt G T , the reverse primer is PsimpR4-l: 

5 ' -CTGAAlITCTGCAATTCACATaACG, the probe is PsimpP2: 
5 1 - T GT C T G AAGAT T GCAG T G T GAGC GAT TAG C . 

132. The method according to claim 2 wherein the 
fungi are selectee from the group consisting of Penicillium 
vanabile, tne forward primer is PvarbFl : 5 T -GCCGGGGGGCTTCT, 
the reverse primer is PvarbRl : 5 T - T C T C AC T GAG AG T GAG T G T T GAG G f 
the crcoe is PvarbPl : 5 1 -AGGGTTCTAGGGTGCTTCGGGGG . 

133. The method according to claim. 2 wherein the 
fungi are selected from the group consisting of Penicillium 

v ~rrucos'jm+ , the forward primer is PverrF2 : 5 1 -CGGGCCCGCC TTTG, 



3 ' -3AAAGTTTTAAATAATTTATATTTTCACTCAGACTT, the probe is PenP2 : 5 ! 
CGCG CCCGCCGAAGACA . 
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134. The rrethod according tc claim 2 wherein the 
rung: are selected from the group consisting of Pemcillium 
waksmanii , one forward primer is P waksFl-I: 

5 T -GTGTTTAACGAACCTTGTTGCATC, the reverse primer is P waksRl-1: 
5 1 - C T T C AG AC AG C G T T C AC AG G TAG , the probe is PsimpPl: 
5 ' -CCGCCTCACGGCCGCC . 

135. The method according to claim 2 wherein the 
fungi are selected from the group consisting of Ulocladium 
strum, the forward primer is Uatrmri: 5 T -CGGGCTGGCATCCTTC, 
the reverse primer is UatrmR2 : 5 ' -CTGATTGCAATTACAAAAGGTTTATG, 
the probe is UloPl: 5 ' -TGAATTATTCACCCGTGTCTTTTGCGTACTTCT . 

13 6. The method according to claim 2 wherein the 
fungi are selected from the group ccnsisting of Ulocladium 
chart arum, the forward primer is UcharFl-l : 
5 ' -AGCGGGCTGGAATCCaTT, the reverse primer is UcharRl-1: 
S'-CTGATTGCAATTACAAAAGGTTgAAT, the probe is UicPl: 

c . 1 -tgaattattcaccc3tgt::ttttgcgtacttct . 

137. The method accordinj zc claim 2 wherein tne 
bacteria are selected from the group consisting of Legionella 
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138. The method according to claim 2 wherein the 
bacteria are selected from, the group consisting C'f Legionella 
micdadei , the forward primer is LmicdFl : 

5 1 - G G T G G T T T T AT AAG T TAT C T G T GAAA7 T C the reverse primer is 
PmicdRi : 5 T -CACTACCCTCTCCTATACTCAAAGTCTC the probe is 
LmicdFl : 5 T - AGT C T TAT C T GAC CACCC T AGG T TGAGC CCA . 

139. The method according to claim 2 wherein the 
bacteria are selected from the group consisting of Legionella 
pneumophila the forward primer is LpneuFl : 

5 1 -CGGAATTACTGGGCGTAAAGG the reverse primer is PpneuRl : 
S'-GAGTCAACCAGTATTATCTGACCGT the probe is LpneuPl : 5 ? - 
AAG ZO HAG G A AT T T C AC AG A T AAC T T AAT C AAC C A . 

14C. The method according to claim 2 wherein the 
bacteria are selected from the group consisting of Legionella 
sainthelensi/cincinnatiensis, the forward primer is LsainFl: 
5 1 -CGTAGGAATATGCCTTGAAGACT the reverse primer is PsainRl: 
5 f -AAGGTCCCCAGCTTTCGT the probe is LsainPl : 5'- ■ 
AG ACAT CAT C C G G TAT TAG C T T GAG T T T C C C . 
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